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(57) A surgical information processing apparatus ac-
cording to the present disclosure includes: an acquisition
unit that acquires a surgical image; a determination unit
that determines whether additional information is at-
tached to the surgical image acquired by the acquisition
unit; and a processing unit that performs first image
processing when the determination unit has determined
that the additional information is not attached, and does
not perform the first image processing when the deter-
mination unit has determined that the additional informa-
tion is attached.
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Description
Field
[0001] The present disclosure relates to a surgical in-

formation processing apparatus, a surgical information
processing method, and a surgical information process-
ing program.

Background

[0002] Regarding medical observation devices such
as endoscopes and microscopes, various types of image
processing have been proposed for improving the effi-
ciency of surgery. For example, vibrations such as cam-
era shake or floor vibration cause disturbance (image
blur) in a captured image. In particular, along with a trend
of higher definition in medical observation device images
in recent years, there has been an increased influence
of image blurs on the visibility of images. To handle this,
image blur correction processing has been proposed. In
addition, some surgical methods require rotation of a dis-
play image of the medical observation device.

[0003] Therefore, image rotation correction process-
ing has been proposed. In this manner, there have been
proposed various techniques of performing image
processing such as correction processing in order to im-
prove the efficiency of surgery.

Citation List
Patent Literature

[0004] Patent Literature 1: JP 2017-185254 A

Summary
Technical Problem

[0005] According to the known technology, there has
been proposed an endoscope in which a gyro is provided
in a camera head of a medical observation device or the
like, and camera shake is detected by the gyro to perform
camera shake correction on an output image (for exam-
ple, Patent Literature 1).

[0006] However, the known technology is not consid-
ered to be able to always perform image processing ap-
propriately according to a surgical image. The known
technology performs camera shake on a surgical image
in which camera shake is detected, and thus, when sta-
tionary information such as character information is at-
tached to the surgical image, there is a problem of oc-
currence of blur in the stationary information due to cam-
era shake correction. In this manner, simply applying im-
age processing such as camera shake correction on a
surgical image may not always be appropriate image
processing.

[0007] Inview of these, the present disclosure propos-
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es a surgical information processing apparatus, a surgi-
cal information processing method, and a surgical infor-
mation processing program capable of appropriately per-
forming image processing according to a surgical image.

Solution to Problem

[0008] According to the present disclosure, a surgical
information processing apparatus includes an acquisition
unit that acquires a surgical image; a determination unit
that determines whether additional information is at-
tached to the surgical image acquired by the acquisition
unit; and a processing unit that performs first image
processing when the determination unit has determined
that the additional information is not attached, and does
not perform the first image processing when the deter-
mination unit has determined that the additional informa-
tion is attached.

Brief Description of Drawings
[0009]

FIG. 1 is a diagram illustrating an example of infor-
mation processing according to a first embodiment
of the present disclosure.

FIG. 2 is a diagram illustrating a configuration exam-
ple of a surgical information processing system ac-
cording to the first embodiment.

FIG. 3 is a diagram illustrating a configuration exam-
ple of a surgical information processing apparatus
according to the first embodiment.

FIG. 4 is a diagram illustrating an example of a
threshold information storage unit according to the
first embodiment.

FIG. 5 is a diagram illustrating an example of a
processing condition information storage unit ac-
cording to the first embodiment.

FIG. 6 is a flowchart illustrating a procedure of infor-
mation processing according to the first embodi-
ment.

FIG. 7 is a schematic diagram illustrating a specific
example of a surgical information processing sys-
tem.

FIG. 8 is a diagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 9 is a diagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 10 is a diagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 11 is adiagramiillustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 12is a diagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
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gical information processing system.

FIG. 13is adiagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 14 is a flowchart illustrating an example of a
processing procedure by the surgical information
processing system.

FIG. 15 is a diagram illustrating an example of a
processing mode of image processing.

FIG. 16 is a diagram illustrating an example of a
processing mode of image processing.

FIG. 17 is a diagram illustrating an example of a
processing mode of image processing.

FIG. 18 is a diagram illustrating an example of a
processing mode of image processing.

FIG. 19 is a diagram illustrating a configuration ex-
ample of a surgical information processing appara-
tus according to a second embodiment of the present
disclosure.

FIG. 20 is a diagram illustrating an example of an
addition history information storage unit according
to the second embodiment.

FIG. 21is adiagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 22 is a diagram illustrating an example of a
threshold information storage unit according to a
modification of the present disclosure.

FIG. 23 is adiagram illustrating an example of a con-
ceptual diagram of a functional configuration of a sur-
gical information processing system.

FIG. 24 is a diagram illustrating an example of dis-
crimination between a mask and an OSD.

FIG. 25 is a hardware configuration diagram illus-
trating an example of a computer that implements
functions of a surgical information processing appa-
ratus. Description of Embodiments

[0010] Embodiments of the present disclosure will be
described below in detail with reference to the drawings.
Note that the surgical information processing apparatus,
the surgical information processing method, and the sur-
gical information processing program according to the
present application are not limited by this embodiment.
Moreover, in each of the following embodiments, the
same parts are denoted by the same reference symbols,
and a repetitive description thereof will be omitted.
[0011] The present disclosure will be described in the
following order.

1. First embodiment

1-1. Overview of information processing accord-
ing to first embodiment of present disclosure

1-1-1. Target and effects of information
processing
1-1-2. Other determination examples
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1-2. Configuration of surgical information
processing system according to first embodi-
ment

1-3. Configuration of surgical information
processing apparatus according to first embod-
iment

1-4. Procedure of information processing ac-
cording to first embodiment

1-5. Example of specific configuration of surgical
information processing system

1-6. Conceptual diagram of functional configu-
ration example of the surgical information
processing system

1-6-1. Assumabile field for implementation
of surgical information processing system
1-6-2. Surgical information processing ap-
paratus

1-6-3. Determination of surgical image
1-6-4. Detection of superimposition region
1-6-5. User notification unit and user IF
1-6-6. Processing determination unit
1-6-7. Image processing execution unit

1-7. Processing mode examples of image
processing

1-7-1. First processing mode
1-7-2. Second processing mode
1-7-3. Third processing mode
1-7-4. Fourth processing mode

2. Second embodiment

2-1. Configuration of surgical information
processing apparatus according to second em-
bodiment of present disclosure

2-2. Conceptual diagram of functional configu-
ration example of surgical information process-
ing system

3. Other embodiments

3-1. Determination example based on lumi-
nance

3-1-1. Conceptual diagram of functional
configuration example of surgical informa-
tion processing system

3-1-2. Example of determination based on
luminance

3-2. Other configuration examples
3-3. Others

4. Effects according to present disclosure
5. Hardware configuration
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[1. First embodiment]

[1-1. Overview of information processing according to
first embodiment of present disclosure]

[0012] FIG. 1 is a diagram illustrating an example of
information processing according to a first embodiment
ofthe present disclosure. Information processing accord-
ing to the first embodiment of the present disclosure is
implemented by a surgical information processing appa-
ratus 100 illustrated in FIG. 1.

[0013] The surgical information processing apparatus
100 is a surgical information processing apparatus (also
simply referred to as "information processing apparatus")
that executes information processing according to the
first embodiment. In the example of FIG. 1, in a case
where it is determined that additional information is not
attached (provided) to a surgical image, the surgical in-
formation processing apparatus 100 performs image
processing adapted to the cases with no additional infor-
mation (hereinafter, also referred to as "first image
processing"). In addition, in a case where itis determined
that additional information is attached, the surgical infor-
mation processing apparatus 100 does not perform the
first image processing, and performs image processing
adapted to the cases with additional information (here-
inafter, also referred to as "second image processing").
[0014] Furthermore, the example of FIG. 1 illustrates
a case where the surgical information processing appa-
ratus 100 determines whether additional information is
attached to a surgical image such as a moving image
obtained by imaging a site to be subjected to a surgical
operation, as a target. Although the example of FIG. 1
illustrates a case where character information is provided
as an example of additional information, the additional
information may be any information as long as the infor-
mation is attached (provided) to an image captured by a
medical observation device 10 (refer to FIG. 2) or the like.
[0015] Hereinafter, the processing illustrated in FIG. 1
will be specifically described. An example of FIG. 1 will
describe an exemplary case where an acquired image
has been determined to be a surgical image. Incidentally,
the surgical information processing apparatus 100 may
also determine whether the acquired image is a surgical
image before the determination of the presence/absence
of additional information, and details of which will be de-
scribed below. First, the surgical information processing
apparatus 100 acquires a surgical image IM1 (step S11).
For example, the surgical information processing appa-
ratus 100 acquires the surgical image IM1 from the med-
ical observation device 10. The surgical information
processing apparatus 100 acquires the surgical image
IM1 obtained by imaging, by using an endoscope, a site
to be subjected to a surgical operation.

[0016] Subsequently, the surgical information
processing apparatus 100 determines whether additional
information is attached to the surgical image IM1 (step
S12). The surgical information processing apparatus 100
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determines whether additional information is attached to
the surgical image IM1 based on the surgical image IM1.
For example, the surgical information processing appa-
ratus 100 determines whether additional information is
attached to the surgicalimage IM1 based on comparison
between a plurality of images including the surgical im-
age IM1.

[0017] For example, the surgical information process-
ing apparatus 100 determines whether additional infor-
mation is attached to the surgical image IM1 based on a
difference from an image captured earlier than the sur-
gical image IM1. For example, the surgical information
processing apparatus 100 calculates a difference of each
pixel between images of each frame, and determines
whether additional information is attached based on an
integrated value of the differences in the pixels. For ex-
ample, the surgical information processing apparatus
100 calculates an absolute difference of each pixel be-
tween an image of each frame and an image of the pre-
ceding frame of the frame. Subsequently, the surgical
information processing apparatus 100 integrates the ab-
solute difference for each pixel. The number of images
(number of frames) to be integrated may be appropriately
set by the number of images, the number of seconds, or
the like. For example, the number of images (number of
frames)to be integrated may be appropriately setto three
seconds, 180 frames (sheets), or the like. By comparing
the absolute difference integrated for each pixel with a
threshold, the surgical information processing apparatus
100 determines whether additional information is at-
tached. In a case where there is a region (corresponding
region) in which the absolute difference is less than the
threshold, the surgical information processing apparatus
100 determines that the additional information is at-
tached. The surgical information processing apparatus
100 may determine that the additional information is at-
tached in a case where the corresponding region has a
predetermined size or more. The surgical information
processing apparatus 100 may determine that additional
information is not attached in a case where the corre-
sponding region is less than a predetermined size. In this
manner, the surgical information processing apparatus
100 acquires a plurality of surgical images including the
surgical image IM1 and compares the plurality of surgical
images to determine whether additional information is
attached to the surgical image IM1. Note that the above
is an example, and the surgical information processing
apparatus 100 may determine attachment of the addi-
tional information by using various types of information
as appropriate.

[0018] In the example of FIG. 1, the surgical informa-
tion processing apparatus 100 determines that no addi-
tional information is attached to the surgical image IM1.
Therefore, the surgical information processing apparatus
100 performs first image processing on the surgical im-
age IM1 (step S13). Forexample, the surgical information
processing apparatus 100 performs firstimage process-
ing on an entire portion of the surgical image IM1. The
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surgical information processing apparatus 100 executes
camera shake correction as the first image processing
on the entire portion of the surgical image IM1. With this
processing, the surgical information processing appara-
tus 100 generates a surgical image IM10 that has under-
gone the first image processing. Note that specific
processing performed as the first image processing is
not limited to the camera shake correction, and may be
various types of processing. For example, the specific
processing performed as the first image processing may
be zooming, rotation correction, processing of adding pic-
ture in picture (PinP), and the like. In this manner, the
specific processing performed as the firstimage process-
ing is not limited to the camera shake correction, and
may be various types of processing such as image mag-
nification processing by digital zoom, rotation correction
processing on an image, and processing of adding an-
other image to an image.

[0019] Next, the surgical information processing appa-
ratus 100 transmits the surgical image IM10 that has un-
dergone the firstimage processing to an image reception
device 50 (refer to FIG. 2). For example, the surgical
information processing apparatus 100 transmits the sur-
gical image IM10 that has undergone the first image
processing to the image reception device 50 as a display
device. The image reception device 50 that has received
the surgical image IM10 from the surgical information
processing apparatus 100 displays the surgical image
IM10.

[0020] The surgical information processing apparatus
100 acquires a surgical image IM2 (step S21). For ex-
ample, the surgical information processing apparatus
100 acquires the surgical image IM2 from the medical
observation device 10. The surgical information process-
ing apparatus 100 acquires the surgicalimage IM2, which
is based on an image captured by the medical observa-
tion device 10 and in which a mask MS1 being an elec-
tronic mask (hereinafter also simply referred to as
"mask") is applied and character information INF1 is at-
tached. Forexample, the mask MS1 is an electronic mask
(mask image) attached to an image by mask processing,
and is information (image information) for masking a re-
gion other than a predetermined region in the image with
a specific color (black in FIG. 1). The surgical information
processing apparatus 100 acquires the surgical image
IM2 which is based on an image captured by the medical
observation device 10 and in which the character infor-
mation INF1 is attached by using a device having an im-
age processing function, such as a camera control unit
200 (refer to FIG. 8). For example, the character infor-
mation INF1 is on-screen display (OSD) information
(hereinafter also simply referred to as "OSD"). Note that
the OSD information is not limited to character informa-
tion, and may be an icon or the like. The OSD information
may be various information such as information indicat-
ing a predetermined graphic or a predetermined color.
In the example of FIG. 1, the surgical information
processing apparatus 100 acquires the surgical image
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IM2inwhich portions other than a region AR1 are masked
by the mask MS1 and the character information INF1 is
attached.

[0021] Subsequently, the surgical information
processing apparatus 100 determines whether additional
information is attached to the surgical image IM2 (step
S22). The surgical information processing apparatus 100
determines whether additional information is attached to
the surgical image IM2 based on the surgical image IM2.
As described above, the surgical information processing
apparatus 100 integrates the absolute difference for each
pixel. By comparing the absolute difference integrated
for each pixel with a threshold, the surgical information
processing apparatus 100 determines whether additional
information is attached. Furthermore, the surgical infor-
mation processing apparatus 100 may determine that a
region in which the absolute difference is a threshold or
more is a surgical region. In the example of FIG. 1, the
surgical information processing apparatus 100 may de-
termine the region AR1 as a surgical region.

[0022] In the example of FIG. 1, the surgical informa-
tion processing apparatus 100 determines that additional
information is attached to the surgical image IM2. Ac-
cordingly, the surgical information processing apparatus
100 performs second image processing on the surgical
image IM2 (step S23). For example, the surgical infor-
mation processing apparatus 100 executes second im-
age processing of performing the same type of image
processing as the firstimage processing on a part of the
image. For example, the surgical information processing
apparatus 100 executes second image processing of
performing the same type of image processing as the
first image processing on the region AR1 of the surgical
image IM2. For example, the surgical information
processing apparatus 100 executes the camera shake
correction only on the region AR1 of the surgical image
IM2. The surgical information processing apparatus 100
does not perform the camera shake correction on the
character information INF1. For example, the surgical
information processing apparatus 100 does not execute
the camera shake correction on regions other than the
region AR1 of the surgical image IM2. With this configu-
ration, the surgical information processing apparatus 100
generates a surgical image IM20 that has undergone the
second image processing. Note that the surgical infor-
mation processing apparatus 100 may execute or does
not have to execute image processing on portions other
than the region where the character information INF1 of
the mask MS1 is arranged.

[0023] Subsequently, the surgical information
processing apparatus 100 transmits the surgical image
IM20 that has undergone the second image processing
to the image reception device 50 (refer to FIG. 2). For
example, the surgical information processing apparatus
100 transmits the surgical image IM20 that has under-
gone the second image processing to the image recep-
tion device 50 as a display device. The image reception
device 50 that has received the surgical image IM20 from
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the surgical information processing apparatus 100 dis-
plays the surgical image IM20.

[1-1-1. Target and effects of information processing]

[0024] As described above, the surgical information
processing apparatus 100 performs the first image
processing whenitis determined that additional informa-
tion is not attached to the surgical image, and performs
the second image processing when it is determined that
additional information is attached to the surgical image.
With this configuration, the surgical information process-
ing apparatus 100 can appropriately perform image
processing according to the surgical image.

[0025] For example, there is no problem when the
medical observation device includes a function of image
processing such as a camera shake correction function.
However, in a case where the medical observation device
does not have a function of image processing such as a
camera shake correction function, image processing
such as camera shake correction cannot be performed
on the medical observation device. In this case, it is nec-
essary to perform image processing such as camera
shake correction and rotation correction on the image
outputfrom the medical observation device atalatertime.
Here, images output from an image processing device
such as the surgical information processing apparatus
often include superimposed additional information (OSD
information) such as character information indicating a
setting or an alertregarding the image processing device.
Therefore, applying image processing such as camera
shake correction or rotation correction on such animage
would apply the image processing also on the additional
information, causing a problem of decreased visibility of
the additional information, or distracted attention in the
practitioner by the additional information.

[0026] For example, in a case where camera shake
correction is performed in the endoscope device on an
endoscopic image such as the surgical image IM2 illus-
tratedin FIG. 1, the camera shake correctionis performed
before additional information such as OSD information
is superimposed, and therefore, the camera shake cor-
rection would not affect the additional information such
as OSD information. However, when camera shake cor-
rection is applied on an output video image from the en-
doscope device, that is, applied on an image after addi-
tional information such as OSD information is superim-
posed, reduction of blurring of the surgical video image
accompanies shaking or blurring of the additional infor-
mation such as OSD information. This causes distraction
to the eyes of the practitioner and deterioration of visibility
in reading additional information such as OSD informa-
tion.

[0027] Forexample, atechnique for correcting and sta-
bilizing blurring of a surgical image for a surgical endo-
scope is disclosed in the following literature.

- WO 2017/169139 A

[0028] When the above technology is applied to anim-
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age on which graphics such as an OSD and a graphical
user interface (GUI), acomputed tomography (CT)image
and the like are superimposed, the result would be sta-
bilization of the region of the surgical image but this ac-
companies shaking or blurring of the region with super-
imposed graphics, leading to discomfort for the user. In
addition, since application of a blur correction technology
causes shaking or blurring of the end of the corrected
image or the end of the endoscopic mask which is un-
comfortable for the user, it is a common practice to use
an electronic mask to erase the region of the end of the
image or the end of the endoscopic mask. In this case,
in a case where graphics information is superimposed
on the end of the image or the end of the endoscope
mask, the superimposition region might totally or partially
disappear by the electronic mask.

[0029] On the other hand, in a case where it is deter-
mined that additional information is attached, the surgical
information processing apparatus 100 does not perform
the first image processing. In the example of FIG. 1, the
surgical information processing apparatus 100 executes
second image processing of performing camera shake
correction only for the region AR1 of the surgical image
IM2. With this configuration, the surgical information
processing apparatus 100 can suppress a situation in
which additional information such as OSD information
becomes the target of the camera shake correction and
is blurred by this correction, which causes distraction of
the practitioner’s attention by the additional information
or deterioration in visibility in reading the additional infor-
mation such as the OSD information. Therefore, the sur-
gical information processing apparatus 100 can perform
image processing on a surgical video image without re-
ducing the visibility of information such as OSD informa-
tion or reducing the attention of the practitioner to the
surgical video image. Therefore, the surgical information
processing apparatus 100 can improve efficiency of sur-
gery.

[0030] Furthermore, as described above, a surgical in-
formation processing system 1 performs image process-
ing in consideration of additional information such as
OSD information when performing image processing not
on the medical observation device 10 side but in a con-
figuration (surgical information processing apparatus
100) at a subsequent stage of the medical observation
device 10. Therefore, the surgical information processing
system 1 can perform image processing without provid-
ing a new device in the medical observation device 10.
Therefore, the surgical information processing system 1
can improve the efficiency of the surgery without chang-
ing the existing medical observation device 10.

[0031] The above-described surgical information
processing system 1 is targeted for surgical moving im-
ages such as images of surgical endoscopic operation,
robotic operation, and video microscopic operation, for
example. The surgical information processing system 1
determines whetherthe image is a surgical moving image
(surgicalimage) such as animage of surgical endoscopic
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operation, robotic operation and video microscopic op-
eration. The surgical information processing system 1
detects a region superimposed on an image on which
graphics such as an OSD and a GUI, a CT image, and
the like are superimposed. The surgical information
processing system 1 notifies the user of the presence or
absence of a superimposition region. The surgical infor-
mation processing system 1 determines whether to or
not to execute image processing or determines whether
to partially execute image processing according to the
information as to whether the image is a surgical image
and the presence or absence of a superimposition region,
and then, generates an image processing control signal
instructing the execution or the partial execution ofimage
processing. The surgical information processing system
1 executes/stops or partially executes image processing
based on the image processing control signal. The sur-
gical information processing system 1 executes image
processing such as blur correction, electronic zoom, im-
age rotation processing, PinP processing, and image en-
hancement. In the surgical information processing sys-
tem 1, the user can instruct execution or stop of image
processing via a user interface (IF). Regarding an image
on which the graphics such as the OSD and the GUI, the
CT image, and the like are superimposed, the surgical
information processing system 1 refers to the history of
a superimposition region including a superimposed im-
age manually stopped by the user in the past, and stops
image processing only on the superimposition region in-
cluding the superimposed image manually stopped in the
past. Note that details of these points will be described
below.

[0032] As described above, the surgical information
processing system 1 detects the presence or absence
of the region in the image to which graphics such as the
OSD and the GUI, the CT image and the like are super-
imposed, and automatically stops or partially stops the
image processing, thereby solving the problem of move-
ment of the superimposition region or disappearance of
the superimposition region due to the image processing,
leading to reduction of the discomfort in the user. In ad-
dition, the surgical information processing system 1 de-
tects the presence or absence of the region in an image
to which graphics suchasan OSD and a GUI, aCTimage
and the like are superimposed, and notifies the user of
the presence or absence of the region, thereby urging
the user to stop image processing. In addition, the sur-
gical information processing system 1 causes the user
to manually stop the image processing upon receiving
the notification, thereby reducing the discomfort in the
user.

[1-1-2. Other determination examples]

[0033] The determination processing regarding the
presence or absence of additional information is not lim-
ited to the above, and may be performed by appropriately
using various types of information. This point will be de-
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scribed in detail below. For example, the surgical infor-
mation processing apparatus 100 may determine wheth-
er additional information is attached to a surgical image
based on metadata of the surgical image. The surgical
information processing apparatus 100 may determine
whether additional information is attached to a surgical
image based on connected device information indicating
the device connected to the surgical information process-
ing apparatus 100. The surgical information processing
apparatus 100 may determine whether additional infor-
mation is attached to the surgical image based on the
connected device information indicating the medical ob-
servation device 10 connected to the surgical information
processing apparatus 100 as a transmission source that
transmits images to the surgical information processing
apparatus 100. For example, the surgical information
processing apparatus 100 may determine whether addi-
tional information is attached to a surgical image based
on information regarding digital imaging and communi-
cations in medicine (DICOM) of the surgical image. The
surgical information processing apparatus 100 may de-
termine whether additional information is attached to the
surgical image based on information indicating the med-
ical observation device 10 that has captured an image
included in the information regarding DICOM. For exam-
ple, in a case where the medical observation device 10
is a device on which the additional information is at-
tached, the surgical information processing apparatus
100 may determine that the additional information is at-
tached to the surgical image.

[0034] The surgical information processing apparatus
100 may determine whether additional information is at-
tached to a surgical image based on a result of image
analysis on the surgical image. The surgical information
processing apparatus 100 may determine whether addi-
tional information is attached to the surgical image by
analyzing the image by a technique such as image anal-
ysis. In a case where it is possible to obtain, by the image
analysis on a surgical image, a result that character in-
formation or the like is included in the surgical image, the
surgical information processing apparatus 100 may de-
termine that additional information is attached to the sur-
gical image.

[0035] The surgical information processing apparatus
100 may determine whether additional information is at-
tached to the surgical image based on user setting infor-
mation indicating the setting made by the user. The sur-
gical information processing apparatus 100 may deter-
mine whether additional information is attached to the
surgical image based on the setting of a practitioner who
performs the surgery. The surgical information process-
ing apparatus 100 may determine that additional infor-
mation is not attached to the surgical image in a case
where the practitioner performing the surgery has made
the setting not to attach additional information. The sur-
gical information processing apparatus 100 may deter-
mine that additional information is attached to a surgical
image in a case where the practitioner performing the
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surgery has made the setting to attach the additional in-
formation.

[0036] Furthermore, the surgical information process-
ing apparatus 100 may determine whether to perform the
first image processing according to the user’s selection.
For example, even when additional information is at-
tached to a surgical image, the surgical information
processing apparatus 100 may determine to perform the
first image processing in a case where the user selects
to perform the first image processing. Even when addi-
tional information is not attached to a surgical image, the
surgical information processing apparatus 100 may de-
termine not to perform the first image processing in a
case where the user selects not to perform the firstimage
processing. For example, the surgical information
processing apparatus 100 may determine whether to
erase OSD information according to the type of the OSD
information. For example, in a case where the user se-
lects to hide OSD information of the type "icon", the sur-
gical information processing apparatus 100 may perform
processing of erasing the OSD information of the type
"icon".

[0037] The surgical information processing apparatus
100 may make a determination by changing a threshold
according to a device that has captured a surgical image.
For example, the surgical information processing appa-
ratus 100 may make a determination by changing a
threshold according to the type of the medical observa-
tion device 10. For example, the surgical information
processing apparatus 100 may determine whether addi-
tional information is attached by using a threshold corre-
sponding to each type of the medical observation device
10. For example, in a case where the type of the medical
observation device 10 that has captured a surgicalimage
is "endoscope", the surgical information processing ap-
paratus 100 may determine whether additional informa-
tion is attached by using a threshold corresponding to
the type "endoscope". For example, in a case where the
type of the medical observation device 10 that has cap-
tured a surgical image is "microscope”, the surgical in-
formation processing apparatus 100 may determine
whether additional information is attached by using a
threshold corresponding to the type "microscope”.
[0038] The surgical information processing apparatus
100 may perform processing using thresholds at a plu-
rality of levels. For example, the surgical information
processing apparatus 100 may determine not to perform
image processing on a pixel whose integrated value of
differences is smaller than a first level threshold that is a
lowest threshold. The surgical information processing
apparatus 100 may determine to perform processing of
filling pixels (pixel filling) regarding a pixel of a predeter-
mined color or luminance value (also referred to as "lu-
minance") in pixels whose integrated value of differences
is smaller than a second level threshold larger than the
first level threshold. The surgical information processing
apparatus 100 may determine to perform pixel filling of
filing pixels of the color and luminance of the original
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pixels regarding a pixel in which the integrated value of
the differences is smaller than the second level threshold.
The surgical information processing apparatus 100 may
determine to perform image processing on a pixel having
an integrated value of differences being the second level
threshold or more. In addition, the surgical information
processing apparatus 100 may determine transmission
of additional information attached to the surgical image.
The surgical information processing apparatus 100 may
determine whether additional information attached to a
surgical image has transparency by using a plurality of
levels of thresholds. In this case, the surgical information
processing apparatus 100 may determine a pixel having
anintegrated value of differences smaller than a firstlevel
threshold as additional information having no transpar-
ency. The surgical information processing apparatus 100
may determine a pixel having an integrated value of dif-
ferences being the firstlevel threshold or more and small-
er than the second level threshold as additional informa-
tion having transparency. The surgical information
processing apparatus 100 may determine that a pixel
having an integrated value of differences being the sec-
ond level threshold or more is not the additional informa-
tion. For example, the surgical information processing
apparatus 100 may determine a pixel having an integrat-
ed value of differences being the second level threshold
or more as a pixel corresponding to a surgical image.
Note that the above is an example, and the surgical in-
formation processing apparatus 100 may determine
whether additional information is attached to a surgical
image by appropriately using various types of informa-
tion.

[1-2. Configuration of surgical information processing
system according to first embodiment]

[0039] The surgical information processing system 1
illustrated in FIG. 2 will be described. As illustrated in
FIG. 2, the surgical information processing system 1 in-
cludes a medical observation device 10, animage recep-
tion device 50, and a surgical information processing ap-
paratus 100. The medical observation device 10, the im-
age reception device 50, and the surgical information
processing apparatus 100 are communicably connected
with each other in a wired or wireless connection via a
predetermined communication network (such as a net-
work N in FIG. 3). FIG. 2 is a diagram illustrating a con-
figuration example of a surgical information processing
system according to the first embodiment. Note that the
surgical information processing system 1 illustrated in
FIG. 2 may include a plurality of medical observation de-
vices 10, a plurality of image reception devices 50, and
aplurality of surgical information processing apparatuses
100. For example, the surgical information processing
system 1 also functions as a transmission system that
actualizes transmission of information between individ-
ual devices.

[0040] The medical observation device 10, also re-
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ferred to as a modality, is a device used for medical pur-
poses. The medical observation device 10 includes an
imaging unitsuch as animage sensor and has animaging
function. The medical observation device 10 captures an
image of an imaging target such as a living tissue and
generates a medical image. The medical observation de-
vice 10 images not only a living tissue but also various
objects. For example, the medical observation device 10
captures an image of a site as a target of operation and
generates a surgical image. For example, the medical
observation device 10 is a medical device such as an
operative field camera, an endoscope, or a microscope.
The medical observation device 10 is not limited to an
operative field camera, an endoscope, a microscope, or
the like, and may be any device having a function of cap-
turing an image, not limited to a specific configuration.
[0041] The image reception device 50 is a device that
receives images from various external devices. The im-
age reception device 50 is a device that displays and
records images received from various external devices.
The image reception device 50 is a device (image man-
agement server) such as a display device that displays
an image and a storage device that records an image.
Examples of the image reception device 50 include a
monitor (display) or a projector used is a display device,
a recorder used as a storage device, and the like. The
image reception device 50 receives an image output from
the surgical information processing apparatus 100. The
image reception device 50 receives animage transmitted
from the surgical information processing apparatus 100.
[0042] The surgical information processing apparatus
100 is an information processing apparatus (computer)
that performs image processing on an image. The sur-
gical information processing apparatus 100 executes im-
age processing on an image acquired from an external
device, and transmits the image that has undergone the
image processing to another external device.

[0043] The surgical information processing apparatus
100 executes image processing described below on a
medical image such as a surgical image acquired from
the medical observation device 10. The surgical informa-
tion processing apparatus 100 outputs the medicalimage
that has undergone the image processing to the image
reception device 50.

[0044] The surgical information processing apparatus
100 may be any type of apparatus as long as it can per-
form image processing such as camera shake correction
and rotation correction on an image such as a surgical
image. For example, the surgical information processing
apparatus 100 may be an interlace/progressive (IP) con-
verter that converts an electrical signal of an image into
an optical signal. The surgical information processing ap-
paratus 100 performs image processing such as camera
shake correction and rotation correction by appropriately
using various techniques. For example, in performing
camera shake correction, the surgical information
processing apparatus 100 may correct the camera shake
by executing motion vector extraction processing on a
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surgical image and then moving the surgical image in an
opposite phase with respect to the extracted motion vec-
tor. For example, in a case where the additional informa-
tion is attached, the surgical information processing ap-
paratus 100 may correct camera shake by executing
processing of extracting a motion vector on a surgical
region of the surgical image and then moving the surgical
region in an opposite phase with respect to the extracted
motion vector.

[0045] The surgical information processing apparatus
100 determines whether additional information is at-
tached to a surgical image, performs firstimage process-
ing in a case where it is determined that additional infor-
mation is not attached, and does not perform the first
image processing in a case where it is determined that
additional information is attached. The surgical informa-
tion processing apparatus 100 determines whether the
image is a surgical image. The surgical information
processing apparatus 100 determines whether the image
acquired from the medical observation device 10 is a
surgical image. In a case where the image is a surgical
image, the surgical information processing apparatus
100 determines whether additional information is at-
tached to the image. The surgical information processing
apparatus 100 performs the first image processing in a
case where it is determined that additional information is
not attached, and does not perform the first image
processingin acase where itis determined that additional
information is attached.

[1-3. Configuration of surgical information processing ap-
paratus according to first embodiment]

[0046] Next, a configuration of the surgical information
processing apparatus 100 as an example of a surgical
information processing apparatus that executes informa-
tion processing according to the first embodiment will be
described. FIG. 3 is a diagram illustrating a configuration
example of the surgical information processing appara-
tus 100 according to the first embodiment.

[0047] As illustrated in FIG. 3, the surgical information
processingapparatus 100 includes a communication unit
110, a storage unit 120, and a control unit 130. The sur-
gical information processing apparatus 100 may include
an input unit (for example, a keyboard, a mouse, etc.)
that receives various operations from an administrator or
the like of the surgical information processing apparatus
100, and a display unit (for example, a liquid crystal dis-
play, etc.) for displaying various types of information.
[0048] The communication unit 110 is actualized by a
network interface card (NIC), for example. The commu-
nication unit 110 is connected to the network N in a wired
or wireless connection, and transmits and receives infor-
mation to and from other information processing appa-
ratuses (computers) such as the medical observation de-
vice 10 and the image reception device 50. Furthermore,
the communication unit 110 may transmit and receive
information to and from a user terminal (not illustrated)
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used by the user.

[0049] The storage unit 120 is implemented by semi-
conductor memory elements such as random access
memory (RAM) and flash memory, or other storage de-
vices such as a hard disk or an optical disc. As illustrated
in FIG. 3, the storage unit 120 according to the first em-
bodiment includes a threshold information storage unit
121 and a processing condition information storage unit
122. Although not illustrated, the storage unit 120 stores
various types of information in addition to the information
illustrated in the threshold information storage unit 121
and the processing condition information storage unit
122. The storage unit 120 stores various types of infor-
mation for performing image processing. For example,
the storage unit 120 stores information indicating specific
processing performed as the first image processing and
specific processing performed as the second image
processing. For example, the storage unit 120 stores a
program for executing the first image processing (first
image processing program) and a program for executing
the second image processing (second image processing
program).

[0050] The threshold information storage unit 121 ac-
cording to the first embodiment stores various types of
information related to thresholds. The threshold informa-
tion storage unit 121 stores various types of information
related to thresholds used for various determinations.
FIG. 4 is a diagram illustrating an example of a threshold
information storage unit according to the first embodi-
ment. The threshold information storage unit 121 illus-
trated in FIG. 4 includes items such as "Threshold ID",
"Target", and "Threshold".

[0051] "Threshold ID" indicates identification informa-
tion for identifying the threshold. "Target" indicates a tar-
get to which the threshold is applied. "Threshold" indi-
cates a specific value of the threshold identified by the
corresponding threshold ID.

[0052] In the example of FIG. 4, the threshold (thresh-
old TH1) identified by the threshold ID "TH1" indicates
thatthe targetis "Absolute difference”. Thatis, the thresh-
old TH1 indicates that the threshold TH1 is used for com-
parison with the absolute difference. In this case, the
threshold TH1 indicates a value used for comparison with
the absolute difference, and a value used for determina-
tion of the presence or absence of additional information.
The value of the threshold TH1 indicates "VL1". In the
example of FIG. 4, the threshold TH1 is indicated by an
abstract code such as "VL1", but the value of the thresh-
old TH1 is a specific numerical value in practice.
[0053] Note that the threshold information storage unit
121 is not limited to the above, and may store various
types of information depending on the purpose.

[0054] The processing condition information storage
unit 122 according to the firstembodiment stores various
types of information regarding the processing condition.
The processing condition information storage unit 122
stores various types of information regarding combina-
tions of various types of conditions and image processing
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performed when the conditions are satisfied. FIG. 5 is a
diagramiillustrating an example of a processing condition
information storage unit according to the first embodi-
ment. The processing condition information storage unit
122 illustrated in FIG. 5 includes items such as "Process-
ing condition ID", "Condition", and "Processing details".
[0055] "Processing condition ID" indicates identifica-
tion information for identifying a processing condition.
"Condition" indicates a condition identified by Processing
condition ID. "Condition" includes items such as "image
type" and "additional information". Note that "Condition"
is not limited to only "Image type" or "Additional informa-
tion", and may include any item that can be a condition.
"Processing details" indicates specific processing per-
formed in a case where a condition identified by Process-
ing condition ID is satisfied.

[0056] Inthe example of FIG. 5, the processing condi-
tion (Processing condition PS1) identified by Processing
condition ID "PS1" includes conditions that the image
type is "Surgical image" and the additional information is
"Absent". This also indicates that the processing execut-
ed when the processing condition PS1 is satisfied is the
firstimage processing. That is, it is indicated that the first
image processing is executed on an image under the
condition that the image type is "Surgical image" and the
additional information is "none".

[0057] The example also indicates that the processing
condition (Processing condition PS2) identified by
Processing condition ID "PS2" includes conditions that
the image type is "Surgical image" and the additional
informationis "Present". This example also indicates that
the processing executed when the processing condition
PS2 is satisfied is the second image processing. That s,
it is indicated that the second image processing is exe-
cuted on an image under the condition that the image
type is "Surgical image" and the additional information is
"Present".

[0058] In addition, the processing condition (Process-
ing condition PS3) identified by Processing condition ID
"PS3" includes conditions that the image type is "Non
surgical image" and additional information is "blank (not
to be a condition)". This also indicates that the processing
executed when the processing condition PS3 is satisfied
is the first image processing. That is, when the image
type is "Non surgical image", the first image processing
is executed regardless of the presence or absence of
additional information. Note that, even when the image
type is "Non surgical image", the surgical information
processing apparatus 100 may switch between the first
image processing and the second image processing ac-
cording to the presence or absence of the additional in-
formation similarly to a case where the type is a surgical
image.

[0059] Note that the above is an example, and the
processing condition information storage unit 122 may
store various types of information depending on the pur-
pose, other than the above. When performing the second
image processing, the processing condition information
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storage unit 122 may store information indicating which
one of the first to fourth processing modes illustrated in
FIGS. 15 to 18 is to be applied as the image processing
to be performed. When additional information is to be
attached to the surgical image, the processing condition
information storage unit 122 may store information indi-
cating which one of the first to fourth processing modes
illustrated in FIGS. 15 to 18 is to be applied as the image
processing to be performed. In addition, the processing
condition information storage unit 122 may store various
processing conditions in addition to the processing con-
ditions PS1 to PS3.

[0060] Returning to FIG. 3, and description will contin-
ue. The control unit 130 is actualized by execution of
programs stored in the surgical information processing
apparatus 100 (for example, information processing pro-
gram such as a surgical information processing program
according to the presentdisclosure) by a central process-
ing unit (CPU), a micro processing unit (MPU), or the like,
using random access memory (RAM) or the like, as a
working area. Furthermore, the control unit 130 is actu-
alized by, for example, an integrated circuit such as an
application specific integrated circuit (ASIC) or afield pro-
grammable gate array (FPGA).

[0061] As illustrated in FIG. 3, the control unit 130 in-
cludes an acquisition unit 131, a first determination unit
132, a second determination unit 133, a processing unit
134, a notification unit 135, and a transmission unit 136,
and actualizes or executes information processing func-
tions and effects described below. The internal configu-
ration of the control unit 130 is not limited to the config-
uration illustrated in FIG. 3, and may be another config-
uration as long as it is a configuration that performs in-
formation processing described below. Furthermore, the
connection relationship of the processing units included
in the control unit 130 is not limited to the connection
relationship illustrated in FIG. 3, and may be a different
connection relationship.

[0062] The acquisition unit 131 acquires various types
of information. The acquisition unit 131 acquires various
types of information from an external information
processing apparatus. The acquisition unit 131 acquires
various types of information from the medical observation
device 10 and the image reception device 50.

[0063] The acquisition unit 131 acquires various types
of information from the storage unit 120. The acquisition
unit 131 acquires various types of information from the
threshold information storage unit 121 and the process-
ing condition information storage unit 122.

[0064] The acquisition unit 131 acquires a surgical im-
age. The acquisition unit 131 acquires a surgical image
from the medical observation device. The acquisition unit
131 acquires metadata of the surgical image. The acqui-
sition unit 131 acquires metadata including information
regarding DICOM of a surgical image. The acquisition
unit 131 acquires user setting information indicating set-
ting made by the user. The acquisition unit 131 acquires
connected device information indicating a device con-
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nected to the surgical information processing apparatus.
[0065] The acquisition unit 131 acquires a plurality of
surgical images including the surgical image. The acqui-
sition unit 131 acquires information indicating a target
region that displays additional information corresponding
to a device that has captured the surgical image. The
acquisition unit 131 acquires a first threshold that is a
threshold for difference and a second threshold that is a
threshold for luminance.

[0066] The acquisition unit 131 acquires various types
of information analyzed by the first determination unit
132. The acquisition unit 131 acquires various types of
information generated by the second determination unit
133. The acquisition unit 131 acquires various types of
information generated by the second determination unit
133. The acquisition unit 131 acquires various types of
information processed by the processing unit 134.
[0067] The acquisition unit 131 acquires first informa-
tion to be a trigger for an interaction, second information
indicating a response to the first information, and third
information indicating a reaction to the second informa-
tion. The acquisition unit 131 acquires first information
that is a question, second information that is a reply to
the first information, and third information that is a reply
to the second information. The acquisition unit 131 ac-
quires first information corresponding to an utterance of
a first entity, second information corresponding to an ut-
terance of a second entity, and third information corre-
sponding to an utterance of a third entity. The acquisition
unit 131 acquires first information, second information
corresponding to an utterance of a second entity different
from the first entity, and third information corresponding
to an utterance of a third entity that is the first entity.
[0068] The acquisition unit 131 acquires first informa-
tion corresponding to an utterance of a first entity that is
an agent of an interaction system, second information
corresponding to an utterance of a second entity that is
a user, and third information corresponding to an utter-
ance of a third entity that is an agent of the interaction
system. The acquisition unit 131 acquires first informa-
tion, second information, and third information, at least
one of the first information, the second information, and
the third information has been input by the user. The ac-
quisition unit 131 acquires the firstinformation presented
to the input user, the second information input by the
input user, and the third information input by the input
user. The acquisition unit 131 acquires meta information
regarding the input user.

[0069] The acquisition unit 131 acquires a plurality of
pieces of unit information that is information regarding a
constituent unit of an interaction corresponding to a com-
bination of first information to be a trigger for an interac-
tion, second information indicating a response to the first
information, and third information indicating a reaction to
the second information. The acquisition unit 131 acquires
a plurality of pieces of unit information regarding a con-
stituent unit that is a combination of the first information,
the second information, and the third information. The
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acquisition unit 131 acquires connection method desig-
nation information between combinations by the user to
which a plurality of pieces of unit information are present-
ed. The acquisition unit 131 acquires connection infor-
mation that is information connecting combinations of the
first information, the second information, and the third
information. The acquisition unit 131 acquires the con-
nection information designated by the user. The acqui-
sition unit 131 acquires a plurality of pieces of unit infor-
mation regarding the constituent unit that is each of the
first information, the second information, and the third
information.

[0070] In the example of FIG. 1, the acquisition unit
131 acquires a surgical image IM1. The acquisition unit
131 acquires a surgical image IM2.

[0071] The first determination unit 132 makes a deter-
mination on various types of information. The first deter-
mination unit 132 makes a determination on various
types of information based on information from an exter-
nal information processing apparatus. The first determi-
nation unit 132 makes a determination on various types
of information based on information from other informa-
tion processing apparatuses such as the medical obser-
vation device 10 and the image reception device 50. The
first determination unit 132 determines various types of
information based on the information stored in the thresh-
old information storage unit 121 or the processing con-
dition information storage unit 122. The first determina-
tion unit 132 makes a determination on various types of
information based on the information acquired by the ac-
quisition unit 131.

[0072] The first determination unit 132 makes a deter-
mination on various types of information based on vari-
ous types of information acquired by the acquisition unit
131. The first determination unit 132 determines whether
the image is a surgical image. The first determination unit
132 analyzes the image to determine whether the image
is a surgical image.

[0073] The seconddetermination unit 133 makes a de-
termination on various types of information. The second
determination unit 133 makes a determination on various
types of information based on information from an exter-
nal information processing apparatus or information
stored in the storage unit 120. The second determination
unit 133 makes a determination on various types of in-
formation based on information from other information
processing apparatuses such as the medical observation
device 10 and the image reception device 50. The second
determination unit 133 determines various types of infor-
mation based on the information stored in the threshold
information storage unit 121 or the processing condition
information storage unit 122. The second determination
unit 133 makes a determination on various types of in-
formation based on the information acquired by the ac-
quisition unit 131.

[0074] The second determination unit 133 makes a de-
termination on various types of information based on var-
ious types of information acquired by the acquisition unit
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131. The second determination unit 133 makes a deter-
mination on various types of information based on the
various types of information determined by the first de-
termination unit 132. The second determination unit 133
makes a determination on various types of information
based on a result of determination obtained by the first
determination unit 132. Note that the first determination
unit 132 and the second determination unit 133 may be
an integrated determination unit.

[0075] The second determination unit 133 determines
whether additional information is attached to a surgical
image acquired by the acquisition unit 131. The second
determination unit 133 determines whether additional in-
formation is attached to the surgical image based on
metadata acquired by the acquisition unit 131. The sec-
ond determination unit 133 determines whether addition-
al information is attached to the surgical image based on
the result of the image analysis on the surgical image.
The second determination unit 133 determines whether
additional information is attached to the surgical image
based on the result of the image analysis regarding the
color of the surgical image. The second determination
unit 133 determines whether additional information is at-
tached to a surgical image based on a result of image
analysis of the surgical image using machine learning.
[0076] The second determination unit 133 determines
whether additional information is attached to the surgical
image based on the user setting information acquired by
the acquisition unit 131. The second determination unit
133 determines whether additional information is at-
tached to the surgical image based on the connected
device information acquired by the acquisition unit 131.
[0077] The second determination unit 133 makes a de-
termination on a region of the additional information at-
tached to the surgical image. The second determination
unit 133 makes a determination on a region of the addi-
tional information to be attached to the surgical image
corresponding to zoom processing. The second deter-
mination unit 133 makes a determination on a region of
additional information that is a frozen image to be at-
tached to the surgical image. The second determination
unit 133 makes a determination on a region of additional
information that is character information to be attached
to the surgical image. The second determination unit 133
makes a determination on a region in which character
information to be attached to the surgical image is ar-
ranged. The second determination unit 133 makes a de-
termination on a region of additional information which
is a frame to be attached to the surgical image. The sec-
ond determination unit 133 makes a determination on a
region of a frame to be attached to the surgical image.
The second determination unit 133 makes a determina-
tion on a region of a frame arranged at an end of the
surgical image. The second determination unit 133
makes a determination on a region of a frame surround-
ing peripheral ends of the surgical image. The second
determination unit 133 determines a mask to be applied
to the surgical image. The second determination unit 133
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determines a mask to be arranged at peripheral ends of
the surgical image. The second determination unit 133
makes a determination on a region of additional informa-
tion having transparency to be attached to the surgical
image. The second determination unit 133 makes a de-
termination on transmission of the additional information
attached to the surgical image. The second determina-
tion unit 133 makes a determination on transmission of
the additional information attached to the surgical image.
[0078] The second determination unit 133 determines
whether additional information is attached to the surgical
image by comparing a plurality of surgical images. The
second determination unit 133 determines whether ad-
ditional information is attached to the surgical image
based on the comparison of the colors of the plurality of
surgical images. The second determination unit 133 de-
termines a portion in which the difference between the
pixel values of the plurality of surgical images does not
exceed a threshold as additional information. The second
determination unit 133 makes a determination by chang-
ing the threshold according to the device that has cap-
tured the surgical image.

[0079] When a plurality of surgical images including a
special light image and an observation light image have
been acquired, the second determination unit 133 deter-
mines whether additional information is attached by mak-
ing a comparison using the observation lightimage. In a
case where a plurality of surgical images including a spe-
cial lightimage that is an infrared (IR) lightimage and an
observation light image that is a visible light image are
acquired, the second determination unit 133 determines
whether additional information is attached by making a
comparison using the observation light image.

[0080] The seconddetermination unit 133 makes ade-
termination regarding additional information based on a
comparison between a first threshold and a summed val-
ue of the absolute differences of a plurality of surgical
images and a comparison between a second threshold
and a summed value of the luminance values of the plu-
rality of surgical images. The second determination unit
133 discriminates between a mask image and OSD in-
formation based on a comparison between the first
threshold and the summed value of the absolute differ-
ences of the plurality of surgical images and a compari-
son between the second threshold and the summed val-
ue of the luminance values of the plurality of surgical
images. The second determination unit 133 makes a de-
termination on the additional information by defining the
summed value of the absolute differences of the plurality
of surgical images as a first axis and the summed value
of the luminance values of the plurality of surgical images
as a second axis.

[0081] In the example of FIG. 1, the second determi-
nation unit 133 determines that additional information is
not attached to the surgical image IM1. The second de-
termination unit 133 determines that additional informa-
tion is attached to the surgical image IM2.

[0082] The processing unit 134 executes various types
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of information processing. The processing unit 134 per-
forms various types of image processing. For example,
the processing unit 134 executes various types of infor-
mation processing based on information from an external
information processing apparatus or information stored
in the storage unit 120. The processing unit 134 executes
various types of information processing based on infor-
mation from other information processing apparatuses
such as the medical observation device 10 and the image
reception device 50. The processing unit 134 executes
various types of information processing based on the in-
formation stored in the threshold information storage unit
121 or the processing condition information storage unit
122.

[0083] The processing unit 134 executes various types
of information processing based on the various types of
information acquired by the acquisition unit 131. The
processing unit 134 executes various types of informa-
tion processing based on the various types of information
determined by the first determination unit 132. The
processing unit 134 executes various types of informa-
tion processing based on the result of determination ob-
tained by the first determination unit 132. The processing
unit 134 executes various types of information process-
ing based on the various types of information determined
by the second determination unit 133. The processing
unit 134 executes various types of information process-
ing based on the result of determination obtained by the
second determination unit 133.

[0084] The processing unit 134 performs analysis
processing on an image. The processing unit 134 per-
forms various types of processing related to image
processing. The processing unit 134 performs process-
ing on the image information (image) acquired by the
acquisition unit 131. The processing unit 134 performs
processing on an image by appropriately using a tech-
nology related to image processing.

[0085] The processing unit 134 performs the first im-
age processing when it is determined that additional in-
formation is not attached, and does not perform the first
image processing when it is determined that the addi-
tionalinformation is attached, based on the determination
of the second determination unit 133. In a case where it
is determined that additional information is attached, the
second image processing different from the first image
processing is performed. The processing unit 134 per-
forms first image processing that is image processing
targeted for an entire portion of the surgical image. The
processing unit 134 performs second image processing
including image processing of a type same as the type
of the first image processing, the processing being tar-
geted for a region of the surgical image other than an
additional information region corresponding to the addi-
tional information. The processing unit 134 performs sec-
ond image processing including image processing of a
type different from the type of the firstimage processing,
the processing being targeted for the additional informa-
tion region.
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[0086] The processing unit 134 performs second im-
age processing including pixel filling processing targeted
for the additional information region. The processing unit
134 performs first image processing including at least
one of zoom, camera shake correction, rotation correc-
tion, or picture in picture (PinP).

[0087] Note that the processing unit 134 may use any
technique to execute image processing as long as de-
sired image processing can be executed, and thus exe-
cutes image processing using various image processing
techniques as appropriate. The processing unit 134 may
execute image processing by appropriately using various
types of information. The processing unit 134 performs
various types of image processing on an image signal
such as RAW data acquired from the medical observation
device 10, for example. Examples of the image process-
ing include various known signal processing such as de-
velopment processing, high image quality processing
(band enhancement processing, super-resolution
processing, noise reduction (NR) processing, camera
shake correction processing, and/or the like), and/or en-
largement processing (electronic zoom processing). Fur-
thermore, the processing unit 134 performs demodula-
tion processing on the image signals for performing AE,
AF, and AWB.

[0088] In the example of FIG. 1, the processing unit
134 executes first image processing on the image IM1.
The processing unit 134 executes firstimage processing
ontheimage IM1 to generate the image IM10. In addition,
the processing unit 134 executes second image process-
ing on the image IM2. The processing unit 134 executes
second image processing on the image IM2 to generate
the image IM20.

[0089] The notification unit 135 notifies information.
The notification unit 135 notifies the user of information.
The notification unit 135 notifies (transmits) information
to a terminal device or the like used by the user. In a case
where the surgical information processing apparatus 100
includes an output unit such as adisplay (display screen)
or a speaker, the notification unit 135 may notify the user
of information by the output unit.

[0090] The notification unit 135 notifies various types
of information based on the various types of information
acquired by the acquisition unit 131. The notification unit
135 notifies various types of information based on various
types of information collected by the first determination
unit 132. The notification unit 135 notifies various types
of information based on the result of determination made
by the first determination unit 132.

[0091] The notification unit 135 notifies various types
of information based on various types of information gen-
erated by the second determination unit 133. The notifi-
cation unit 135 notifies various types of information based
on the result of determination made by the second de-
termination unit 133. The notification unit 135 notifies var-
ious types of information based on the various types of
information processed by the processing unit 134.
[0092] The transmission unit 136 provides various
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types of information to an externalinformation processing
apparatus. The transmission unit 136 transmits various
types of information to an externalinformation processing
apparatus. For example, the transmission unit 136 trans-
mits various types of information to other information
processing apparatuses such as the medical observation
device 10 and the image reception device 50. The trans-
mission unit 136 provides the information stored in the
storage unit 120. The transmission unit 136 transmits the
information stored in the storage unit 120.

[0093] The transmission unit 136 provides various
types of information based on information from other in-
formation processing apparatuses such as the medical
observation device 10 and the image reception device
50. The transmission unit 136 provides various types of
information based on the information stored in the stor-
age unit 120. The transmission unit 136 provides various
types of information based on the information stored in
the threshold information storage unit 121 or the process-
ing condition information storage unit 122.

[0094] In the example of FIG. 1, the transmission unit
136 transmits the images IM10 and IM20 which have
undergone the image processing by the processing unit
134 to the image reception device 50.

[1-4. Procedure of information processing according to
first embodiment]

[0095] Next, various types of information processing
procedures according to the first embodiment will be de-
scribed with reference to FIG. 6.

[0096] FIG. 6 is a flowchart illustrating a procedure of
information processing according to the first embodi-
ment. Specifically, FIG. 6 is a flowchart illustrating a pro-
cedure of collection processing performed by the surgical
information processing apparatus 100.

[0097] As illustrated in FIG. 6, the surgical information
processing apparatus 100 acquires a surgical image
(step S101). The surgical information processing appa-
ratus 100 determines whether additional information is
attached to the surgical image (step S102).

[0098] When there is no additional information in the
surgical image (step S103: No), the surgical information
processing apparatus 100 executes firstimage process-
ing (step S103).

[0099] On the other hand, when the surgical image in-
cludes the additional information (step S103: Yes), the
surgical information processing apparatus 100 executes
second image processing (step S104). In a case where
the surgical image includes additional information, the
surgical information processing apparatus 100 executes
the second image processing without executing the first
image processing.

[1-5. Example of specific configuration of surgical infor-
mation processing system]

[0100] Next, a surgical information processing system
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150 as a specific example of the surgical information
processing system 1 will be described with reference to
FIG. 7. FIG. 7 is a schematic diagram illustrating a spe-
cific example of a surgical information processing sys-
tem.

The surgicalinformation processing system 150 includes
an operative field camera 151, an endoscope 152, a mi-
croscope 153, an IP converter 154, an optical switcher
155, a server 156, an IP converter 157, a monitor 158, a
recorder 159, and a projector 160.

[0101] An electrical signal of a medical image individ-
ually captured by of the operative field camera 151, the
endoscope 152, and the microscope 153 is converted
into an optical signal by the IP converter 154, and is output
to any of the IP converters 157 by the optical switcher 155.
[0102] The IP converter 157 converts the optical signal
supplied from the optical switcher into an electrical signal
and supplies the electrical signal to the monitor 158, the
recorder 159, and the projector 160, individually. The
server 156 instructs the optical switcher 155 regarding
which of the IP converters 154 and the IP converters 157
are to be connected to the optical switcher 155. For ex-
ample, the IP converter 154 or the IP converter 157 cor-
responds to the surgical information processing appara-
tus 100 illustrated in FIG. 2.

[0103] For example, the operative field camera 151,
the endoscope 152, and the microscope 153 correspond
to the medical observation device 10 illustrated in FIG.
2. In addition, the monitor 158, the recorder 159, and the
projector 160 correspond to the image reception device
50 illustrated in FIG. 2. The image reception device 50
may be the server 156.

[0104] The surgical information processing apparatus
100 corresponds to at least one of the IP converter 154,
the IP converter 157, and the server 156. Note that the
server 156 may be omitted in FIG. 7, and in that case,
the surgical information processing apparatus 100 cor-
responds to at least one of the IP converter 154 and the
IP converter 157. For example, the IP converter 154 or
the IP converter 157 which is the surgical information
processing apparatus 100 acquires a surgicalimage from
the operative field camera 151, the endoscope 152, or
the microscope 153 which is the medical observation de-
vice 10, and transmits the surgical image that has under-
gone image processing according to the presence or ab-
sence of the additional information to the image reception
device 50. Note that a specific configuration of the sur-
gical information processing system 150 illustrated in
FIG. 7 is an example of the surgical information process-
ing system 1, and thus, the surgical information process-
ing system 1 may take any form as long as the configu-
ration illustrated in FIG. 2 is implemented.

10

15

20

25

30

35

40

45

50

55

15

[1-6. Conceptual diagram of functional configuration ex-
ample of the surgical information processing system]

[0105] Next, a functional configuration example of the
surgical information processing system will be described
with reference to FIGS. 8 to 13. Note that the functional
configurations illustrated in FIGS. 8 to 13 are implement-
ed by configurations of the surgical information process-
ing apparatus 100, the medical observation device 10,
and the like in the surgical information processing system
1.

[1-6-1. Assumabile field for implementation of surgical in-
formation processing system]

[0106] First, an assumable field for implementation of
the surgical information processing system will be de-
scribed with reference to FIG. 8. FIG. 8 is a diagram il-
lustrating an example of a conceptual diagram of a func-
tional configuration of a surgical information processing
system. Specifically, FIG. 8 is a diagram conceptually
illustrating a flow of information in the surgical information
processing system.

[0107] As illustrated in FIG. 8, the surgical information
processing apparatus 100 acquires by the camera con-
trol unit200 animage in which additional information such
as OSD information is attached to a captured image. The
camera control unit 200 is provided at a preceding stage
of the surgical information processing apparatus 100,
and attaches additional information such as OSD infor-
mation to the captured image before the surgical infor-
mation processing apparatus 100 performs processing
on the image. The camera control unit 200 may be inte-
grated with the medical observation device 10 or may be
separate from the medical observation device 10.
[0108] As described above, the surgical information
processing system 1 mainly targets surgical moving im-
ages (surgical images) such as images for surgical en-
doscopic operation, robotic operation, and video micro-
scopic operation. The surgical information processing
system 1 uses a non surgical image as an input image.
In that case, however, image processing is applied to the
entire screen without making determination of a super-
imposition region to be described below. As illustrated in
FIG. 8, the surgical information processing apparatus
100 uses, as an input, an image obtained by performing
image processing using the camera control unit 200 on
asurgical image captured by a camera. The camera con-
trol unit 200 generates and outputs an image on which
graphics such as an OSD and a GUI are superimposed
or external input information such as a CT image cap-
tured beforehand is superimposed, in addition to image
processing such as digital development and image qual-
ity improvement. Since image processing is performed
by the surgical information processing apparatus 100 in
the subsequent stage using the image from the camera
control unit 200 as input, it is important to determine the
presence or absence of the additional information as de-
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scribed above and switch the image processing accord-
ing to the determination result.

[1-6-2. Surgical information processing apparatus]

[0109] Next, a functional configuration of the surgical
information processing apparatus will be described with
reference to FIG. 9. FIG. 9 is a diagram illustrating an
example of a conceptual diagram of a functional config-
uration of the surgical information processing system.
Specifically, FIG. 9 is a diagram illustrating an example
of a functional block diagram of the surgical information
processing apparatus.

[0110] For example, a surgical image determination
unit in FIG. 9 corresponds to the first determination unit
132. In addition, the superimposition region determina-
tion unit and the processing determination unit in FIG. 9
correspond to the second determination unit 133. Am
image processing execution unit in FIG. 9 corresponds
to the processing unit 134. A user notification unit in FIG.
9 corresponds to the notification unit 135.

[0111] The image processing unit uses, as an input,
an output image from the camera control unit 200 illus-
trated in FIG. 8. The surgical image determination unit
determines whether the moving image is a surgical mov-
ing image such as images for a surgical endoscopic op-
eration, a robotic operation, a video microscopic opera-
tion, or the like. The surgical image determination unit
generates information indicating a determination result
astowhetherthe image is a surgicalimage, and transmits
the generated information to the processing determina-
tion unit. A superimposition region detection unit detects
aregion including graphic information or a CT image su-
perimposed by the camera control unit 200. The super-
imposition region detection unit generates information in-
dicating a superimposition region image. For example,
the superimposition region detection unit generates in-
formation indicating a position and a range of the super-
imposition region image. The user notification unit noti-
fies the user of the presence or absence of the superim-
position region. The processing determination unit deter-
mines the type of processing to be performed based on
the information as to whether the moving image is a sur-
gical moving image determined by the surgical image
determination unit and based on the presence or ab-
sence of the superimposition region detected by the su-
perimposition region detection unit. The processing de-
termination unit determines execution, non-execution,
partial execution, or the like regarding image processing
in the image processing execution unit, and then gener-
ates an image processing control signal instructing spe-
cifics of the execution. The image processing execution
unit executes image processing such as blur correction,
electronic zoom, image rotation processing, PinP
processing, and image enhancement. Furthermore, the
user can instruct the surgical information processing sys-
tem to execute or stop the image processing via the user
IF.
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[1-6-3. Determination of surgical image]

[0112] Next, a functional configuration of surgical im-
age determination will be described with reference to
FIG. 10. FIG. 10 is a diagram illustrating an example of
a conceptual diagram of a functional configuration of the
surgical information processing system. Specifically,
FIG. 10isadiagramillustrating an example of a functional
block diagram of a surgical image determination unit cor-
responding to the first determination unit 132.

[0113] The surgical information processing apparatus
100 can also input an image other than a surgical moving
image (surgical image) such as images for a surgical
endoscopic operation, a robotic operation, or a video mi-
croscopic operation. The surgical image determination
unit (first determination unit 132) includes a scene rec-
ognition unit and a surgical image determination infor-
mation generation unit. For example, the surgical image
determination unitrecognizes a scene of a surgical image
by the scene recognition unit, and then generates deter-
mination information indicating whether the image is a
surgical image by the surgical image determination in-
formation generation unit based on the recognition result.
The surgicalimage determination unit determines wheth-
er the input image is a surgical moving image. The sur-
gicalimage determination unit determines whether a sur-
gical moving image (surgical image) is a surgical image
in a case where it is determined that there is a mask, a
surgical tool, blood, or the like as a result of recognition
using a scene recognition technology such as mask rec-
ognition of an endoscope, recognition of surgical tools
such as forceps, or blood detection. Note that mask rec-
ognition and the like are known techniques, and thus de-
scription thereof will be omitted. Furthermore, the surgi-
cal information processing apparatus 100 may acquire
designation as to whether the image is a surgical moving
image by the user. In this case, the user may manually
designate whether the image is a surgical moving image.

[1-6-4. Detection of superimposition region]

[0114] Next, a functional configuration of superimpo-
sition region detection will be described with reference
to FIGS. 11to0 13. FIGS. 11 to 13 are diagrams illustrating
an example of a conceptual diagram of a functional con-
figuration of the surgical information processing system.
Specifically, FIGS. 11 to 13 are diagrams illustrating an
example of a functional block diagram of a superimposi-
tion region detection unit corresponding to the second
determination unit 133.

[0115] First, a configuration example of FIG. 11 will be
described. The superimposition region detection unit
(second determination unit 133) includes a difference in-
tegration unitand a superimposition region determination
unit. The superimposition region detection unit makes a
determination by the superimposition region determina-
tion unit based on the integration result obtained by the
difference integration unit. The superimposition region
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detection unit holds an image of a preceding frame for
the input surgical moving image and calculates a pixel
absolute difference between the image of the current
frame and the image of the preceding frame to calculate
the pixel absolute difference. The superimposition region
detection unit integrates the obtained absolute difference
in the time direction. The superimposition region detec-
tion unit performs threshold processing on the integrated
image and detects a region lower than a threshold as a
superimposition region.

[0116] Next, a configuration example of FIG. 12 will be
described. The superimposition region detection unit
(second determination unit 133) of FIG. 12 is different
from the configuration of FIG. 11 in that it has a noise
reduction (NR) function. Surgical scenes include normal
light observation scenes observed under a white light
source and special light observation scenes such as flu-
orescence observation. Since the image of the special
light observation tends to have a lot of noise, the super-
imposition region detection unit in FIG. 12 executes NR
as preprocessing before the superimposition region de-
termination, and makes the superimposition region de-
termination after noise has been removed.

[0117] Next, a configuration example of FIG. 13 will be
described. The superimposition region detection unit
(second determination unit 133) in FIG. 13 is different
from the configuration in FIG. 11 in that it includes a spe-
cial light image determination unit, a selection unit, and
a superimposition region holding unit.

[0118] As described above, surgical scenes include
normal light observation scenes observed under a white
light source and special light observation scenes such
as fluorescence observation. In addition, in the special
light observation, many regions are lower in level com-
pared to the normal light observation scene and thus
have a small absolute difference, leading to occurrence
of a case where the regions are erroneously detected as
superimposition regions. To handle this, the superimpo-
sition region detection unit (second determination unit
133) in FIG. 13 performs the superimposition region de-
tection in the normal light observation scene, and holds
the region information in the superimposition region hold-
ing unit. The superimposition region detection unit deter-
mines whether the input image is the image captured
under the normal observation or the image captured un-
der the special light observation by using the special light
image determination unit based on the distribution of the
image histogram or the like. In the case of the special
light observation scene, the superimposition region de-
tection unit selects, as an output, the superimposition
region image held in the superimposition region holding
unit. In the case of normal observation, the superimpo-
sition region detection unit directly outputs the superim-
position region image of the superimposition region de-
termination unit.
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[1-6-5. User notification unit and user IF]

[0119] Next, the user notification unit and the user IF
will be described. The user notification unit (notification
unit 135) notifies the user of the presence or absence of
the superimposition region detected by the superimpo-
sition region detection unit. The user receives the notifi-
cation, and in a case where there is the superimposition
region, the user can stop the execution of the image
processing of the image processing execution unit via
the user IF (for example, the input unit or the like). In
addition, the user can resume, via the user IF, the exe-
cution of the image processing execution unit that has
been temporarily stopped.

[1-6-6. Processing determination unit]

[0120] Next, processing of the processing determina-
tion unit will be described with reference to FIG. 14. FIG.
14 is a flowchart illustrating an example of a processing
procedure by the surgical information processing sys-
tem. Specifically, FIG. 14 is a flowchart illustrating an
example of a processing procedure by the processing
determination unit.

[0121] Asillustratedin FIG. 14, the surgical information
processing apparatus 100 determines whether the input
image is a surgical image (step S201). For example, the
processing determination unit of the surgical information
processing apparatus 100 determines whether the input
image is a surgical image based on the information from
the surgical image determination unit.

[0122] When the inputimage is a surgical image (step
S201: Yes), the surgical information processing appara-
tus 100 determines whether there is a superimposition
region (step S202). For example, when the input image
is a surgical image, the processing determination unit of
the surgical information processing apparatus 100 deter-
mines whether a superimposition region is presentin the
input image.

[0123] When there is a superimposition region (step
S202: Yes), the surgical information processing appara-
tus 100 does not execute image processing or executes
partialimage processing (step S203). For example, when
there is a superimposition region in the input image, the
processing determination unit of the surgical information
processing apparatus 100 determines to execute the
second image processing without executing the first im-
age processing.

[0124] In contrast, when the input image is not a sur-
gical image (step S201: No) or when there is no super-
imposition region (step S202: No), the surgical informa-
tion processing apparatus 100 executes image process-
ing (step S204). For example, when the input image is
not a surgical image or there is no superimposition region
in the input image, the processing determination unit of
the surgical information processing apparatus 100 deter-
mines to execute the first image processing.

[0125] As described above, when the surgical image
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determination unit determines that the input image is an
image other than the surgical moving image, the process-
ing determination unit (second determination unit 133)
makes a determination to execute image processing by
the image processing execution unit. In contrast, when
the image is a surgical moving image, the processing
determination unit determines whether to or not to exe-
cute image processing by the image processing execu-
tion unit or to execute partial image processing based on
the superimposition region detected by the superimpo-
sition region detection unit.

[1-6-7. Image processing execution unit]

[0126] When the processing determination unit deter-
mines that there is a superimposition region, the image
processing execution unit executes various types of im-
age processing control as follows. Note that the following
control example is provided as an example, and the im-
age processing execution unit executes various types of
control related to image processing. For example, infor-
mation regarding whether to or not to execute image
processing and regarding a region as a target of partial
execution is transmitted to the image processing execu-
tion unitas animage processing execution control signal.
Regarding information including matters as to whether
to or not to execute image processing and a region as a
target of partial execution, the image processing execu-
tion unit receives an image processing execution control
signal from the processing determination unit.

[0127] The image processing execution unit receives
the image processing execution control signal from the
processing determination unit, and executes, stops, or
partially executes the image processing. Alternatively,
the image processing execution unit executes or stops
image processing in accordance with an instruction to
execute/stop image processing from the user via the user
IF. The image processing performed by the image
processing execution unit includes blur correction, elec-
tronic zoom, image rotation processing, PinP processing,
and image enhancement.

[0128] For example, the image processing execution
unit automatically stops image processing when there is
a superimposition region. The image processing execu-
tion unit sets a condition for the detected superimposition
region, and stops image processing when the condition
is satisfied. In this case, the image processing execution
unit may set a condition (stop condition) that the area of
the superimposition region would be a certain area or
more, or that a centroid position of the superimposition
region would be in a certain range from the center of the
image. The image processing execution unit may stop
the image processing based on the stop condition as
described above.

[1-7. Processing mode examples of image processing]

[0129] For example, the surgical information process-
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ing apparatus 100 stops image processing only within or
in the vicinity of the superimposition region, and executes
image processing on other regions. In this regard, a
processing mode example of image processing will be
described with reference to FIGS. 15 to 18. FIGS. 15 to
18 are diagrams illustrating an example of a processing
mode of image processing. FIGS. 15 to 18 are diagrams
illustrating variations of regions where the image
processing is stopped. Specifically, Fig. 15 is a diagram
illustrating an example of a first processing mode of im-
age processing. FIG. 16 is a diagram illustrating an ex-
ample of a second processing mode of the image
processing. FIG. 17 is a view illustrating an example of
a third processing mode of the image processing. FIG.
18 is a view illustrating an example of a fourth processing
mode of the image processing.

[1-7-1. First processing mode]

[0130] First, the first processing mode will be described
with reference to FIG. 15. A surgical image IM11 in FIG.
15 is provided with a mask MS11 and character informa-
tion INF11. Furthermore, in the example of FIG. 15, the
character information INF11 overlaps a region AR11 be-
ing an endoscopic surgical video image region. Accord-
ingly, the surgical information processing apparatus 100
stops image processing only in the detected superimpo-
sition region.

[0131] For example, the surgical information process-
ing apparatus 100 stops image processing only in a re-
gion where "ABCDE" being the character information
INF11 overlaps in the region AR11. The surgical infor-
mation processing apparatus 100 stops image process-
ing only in a region where "CDE", which is a part of the
character information INF 11, overlaps in the region
AR11.

[1-7-2. Second processing mode]

[0132] First, the second processing mode will be de-
scribed with reference to FIG. 16. A surgical image IM12
in FIG. 16 is provided with a mask MS12 and character
information INF12. Furthermore, in the example of FIG.
16, the character information INF12 overlaps a region
AR12 being an endoscopic surgical video image region.
Accordingly, the surgical information processing appa-
ratus 100 stops image processing only in a region AA12
that is a rectangular region surrounding the detected su-
perimposition region.

[0133] For example, the surgical information process-
ing apparatus 100 stops image processing only in a re-
gion where the region AR12 overlaps in the region AR12.

[1-7-3. Third processing mode]
[0134] First, a third processing mode will be described

with reference to FIG. 17. The third processing mode in
FIG. 17 is different from the second processing mode in
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thatits rectangular region is larger than that of the second
processing mode in FIG. 16. A surgical image IM13 in
FIG. 17 is provided with a mask MS13 and character
information INF13. Furthermore, in the example of FIG.
17, the character information INF13 overlaps a region
AR13 being an endoscopic surgical video image region.
Accordingly, the surgical information processing appa-
ratus 100 stops image processing only in a region AA13
that is a rectangular region surrounding the detected su-
perimposition region.

For example, the surgical information processing appa-
ratus 100 stops image processing only in a region where
the region AR13 overlaps in the region AR13.

[1-7-4. Fourth processing mode]

[0135] First, a fourth processing mode will be de-
scribed with reference to FIG. 18. The fourth processing
modein FIG. 18 is different from the first processing mode
in FIG. 15 in that processing of portions other than char-
acter information in a region AA14 is different from that
in the second processing mode. A surgical image IM14
in FIG. 18 is provided with a mask MS13 and character
information INF14. Accordingly, the surgical information
processing apparatus 100 stops image processing only
in the detected superimposition region. For example, the
surgical information processing apparatus 100 stops im-
age processing only in a region where "ABCDE" being
the character information INF11 overlaps in the region
AR14. The surgical information processing apparatus
100 stops image processing only in a region where
"CDE", which is a part of the character information INF 14,
overlaps in the region AR11. In addition, the surgical in-
formation processing apparatus 100 performs process-
ing offilling aregion other than the superimposition region
in the region AA14 with a specific fixed color, or mean or
a mode of pixel values of the region.

[2. Second embodiment]

[2-1. Configuration of surgical information processing ap-
paratus according to second embodiment of present dis-
closure]

[0136] The surgical information processing system 1
may execute various types of processing using various
types ofinformation, notlimited to the processing accord-
ing to the first embodiment. For example, the surgical
information processing system 1 may make a determi-
nation using history information. This will be described
with reference to FIGS. 19 and 20. FIG. 19 is a diagram
illustrating a configuration example of a surgical informa-
tion processing apparatus according to the second em-
bodiment of the present disclosure. FIG. 20 is a diagram
illustrating an example of an addition history information
storage unit according to the second embodiment.

[0137] Note that description of points similar to those
of the first embodiment will be omitted as appropriate.
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Furthermore, for example, the surgical information
processing system 1 according to the second embodi-
ment includes a surgical information processing appara-
tus 100A instead of the surgical information processing
apparatus 100. That s, the surgical information process-
ing system 1 according to the second embodiment in-
cludes the medical observation device 10, the image re-
ception device 50, and the surgical information process-
ing apparatus 100A.

[0138] First, a configuration of the surgical information
processing apparatus according to a second embodi-
ment will be described. As illustrated in Fig. 19, the sur-
gical information processing apparatus 100A includes a
communication unit 110, a storage unit 120A, and a con-
trol unit 130A.

[0139] Thestorage unit120Aisimplemented by a sem-
iconductor memory element such as RAM or flash mem-
ory, or a storage device such as a hard disk or an optical
disk, for example. As illustrated in FIG. 19, the storage
unit 120A according to the second embodiment includes
a threshold information storage unit 121, a processing
condition information storage unit 122, and an addition
history information storage unit 123.

[0140] The addition history information storage unit
123 according to the second embodiment stores various
types of information related to a history. The addition his-
tory information storage unit 123 stores history informa-
tion regarding arrangement of additional information in
the past. FIG. 20 is a diagram illustrating an example of
an addition history information storage unit according to
the second embodiment. The addition history information
storage unit 123 illustrated in FIG. 20 includes items such
as "History ID", "Device type", and "Additional arrange-
ment information".

[0141] "History ID" indicates identification information
for identifying a history. "Device type" indicates a device
type corresponding to the history identified by History ID.
"Additional arrangement information" indicates informa-
tion related to arrangement of the additional information
identified by History ID.

[0142] Inthe example of FIG. 20, the history identified
by History ID "LG1" (namely, History LG1) indicates that
the device type is "Endoscope". That is, History LG1 in-
dicates thatthe arrangement of the additional information
in the past related to the endoscope is "AL1". Although
the example of FIG. 20 is a case where the additional
arrangement information is indicated by an abstract code
such as "VL1", the additional arrangement information
includes information indicating an arrangement position
of the additional information, information indicating a su-
perimposition region, and the like.

[0143] Note that the addition history information stor-
age unit 123 may store various types of information ac-
cording to a purpose, not limited to the above. The addi-
tion history information storage unit 123 stores a past
history related to the superimposition region.

[0144] Returning to FIG. 19, and description will con-
tinue. The control unit 130A is implemented by execution
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of programs stored in the surgical information processing
apparatus 100A (for example, an information processing
program such as the surgical information processing pro-
gram according to the present disclosure) by the CPU,
MPU, or the like, using RAM or the like as a working area.
Furthermore, the control unit 130A is implemented by an
integrated circuit such as ASIC or FPGA.

[0145] As illustrated in FIG. 19, the control unit 130A
includes an acquisition unit 131, a first determination unit
132, a second determination unit 133A, and a transmis-
sion unit 136, and actualizes or executes information
processing functions and effects described below. The
internal configuration ofthe control unit 130A is notlimited
to the configuration illustrated in FIG. 19, and may be
another configuration as long as it is a configuration that
performs information processing described below. Fur-
thermore, the connection relationship of the processing
units included in the control unit 130A is not limited to the
connection relationship illustrated in FIG. 19, and may
be a different connection relationship.

[0146] The second determination unit 133A deter-
mines whether additional information is attached to a sur-
gical image for a target region that displays additional
information corresponding to a device that has captured
the surgical image. For example, the second determina-
tion unit 133A determines whether additional information
is attached to the surgicalimage based on the information
indicating the past superimposition region stored in the
addition history information storage unit 123.

[2-2. Conceptual diagram of functional configuration ex-
ample of surgical information processing system]

[0147] Next, a functional configuration of the surgical
information processing apparatus will be described with
reference to FIG. 21. FIG. 21 is a diagram illustrating an
example of a conceptual diagram of a functional config-
uration of the surgical information processing system.
Specifically, FIG. 21 is a diagram illustrating an example
of a functional block diagram of the surgical information
processing apparatus. The functional block diagram of
the surgical information processing apparatus illustrated
in FIG. 21 is different from the functional block diagram
of the surgical information processing apparatus illustrat-
ed in FIG. 9 in that it includes a superimposition region
accumulation unit. Hereinafter, description of the points
similar to FIG. 9 will be omitted as appropriate.

[0148] For example, the surgical image determination
unitin FIG. 21 corresponds to the first determination unit
132. The superimposition region determination unit and
the processing determination unit in FIG. 21 correspond
to the second determination unit 133A. Am image
processing execution unitin FIG. 21 corresponds to the
processing unit 134. A user notification unit in FIG. 21
corresponds to the notification unit 135. Am image
processing execution unitin FIG. 21 corresponds to the
processing unit 134. The superimposition region accu-
mulation unit in FIG. 21 corresponds to the addition his-
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tory information storage unit 123.

[0149] With the surgical information processing appa-
ratus 100A, the superimposition region detection unit
(second determination unit 133A) notifies a user of the
presence or absence of the superimposition region by
using the user notification unit, and thereafter, the user
can instruct execution/stop of the image processing via
the user IF. The surgical information processing appara-
tus 100A stores, in the superimposition region accumu-
lation unit, a superimposition region for a case where the
superimposition region detection unit detected that there
is a superimposition region and the user stopped image
processing, as a history. Thereafter, the processing de-
termination unit (second determination unit 133A) com-
pares the current superimposition region image detected
by the superimposition region detection unit with the su-
perimposition image accumulated in the superimposition
region accumulation unit, and determines to stop or par-
tially stop the image processing in a case where the cur-
rent superimposition region image and the accumulated
superimposition region image are the same region. In
contrast, in a case where the superimposition region im-
age and the accumulated superimposition region image
are different regions, the processing determination unit
determines to execute image processing.

[0150] As described above, the surgical information
processing apparatus 100A refers to the history of the
superimposition region where the user manually has
stopped in the past with respect to the image on which
the graphics such asthe OSD and the GUI, the CT image,
and the like are superimposed, and stops image process-
ing only with the superimposition region where the user
has manually stopped in the past. This makes it possible
to stop the image processing only with the superimposi-
tion region where the user has felt uncomfortable in the
past, leading to the reduction of the discomfortin the user.

[3. Other embodiments]

[0151] Itis also allowable to execute various process-
es, not limited to the processes according to the first em-
bodiment and the second embodiment. This point will be
described below. Although the following is an exemplary
a case where the surgical information processing appa-
ratus 100 performs processing, the surgical information
processing apparatus 100A may perform the processing.

[3-1. Determination example based on luminance]

[0152] For example, the surgical information process-
ing apparatus 100 may make a determination using lu-
minance information. In this case, the surgical informa-
tion processing apparatus 100 may make the determi-
nation using two thresholds. For example, the surgical
information processing apparatus 100 may make the de-
termination using a threshold for difference (also referred
to as a "first threshold") and a threshold for luminance
(also referred to as a "second threshold"). The surgical
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information processing apparatus 100 may make a de-
termination on additional information based on a com-
parison between the first threshold and the summed val-
ue of the absolute difference of the plurality of surgical
images and based on a comparison between the second
threshold and the summed value of the luminance values
of the plurality of surgical images.

[0153] Inthis case, the surgical information processing
apparatus 100 uses threshold information as illustrated
in a threshold information storage unit 121A in FIG. 22.
The surgical information processing apparatus 100 ac-
cording to a modification includes the threshold informa-
tion storage unit 121A in FIG. 22 in the storage unit 120
instead of the threshold information storage unit 121 in
FIG. 4.

[0154] The threshold information storage unit 121A ac-
cording to the modification stores various types of infor-
mation related to thresholds. The threshold information
storage unit 121A stores various types of information re-
lated to thresholds used for various determinations. FIG.
22 is a diagram illustrating an example of a threshold
information storage unit according to a modification of
the present disclosure. The threshold information stor-
age unit 121A illustrated in FIG. 22 includes items such
as "Threshold ID", "Target", and "Threshold".

[0155] "Threshold ID" indicates identification informa-
tion for identifying the threshold. "Target" indicates a tar-
get to which the threshold is applied. "Threshold" indi-
cates a specific value of the threshold identified by the
corresponding threshold ID.

[0156] In the example of FIG. 22, the threshold identi-
fied by Threshold ID "TH1" (namely, Threshold TH1) in-
dicates the first threshold whose target is "Absolute dif-
ference". That is, the threshold TH1 indicates that the
threshold TH1 is used for comparison with the absolute
difference. In this case, the threshold TH1 indicates a
value used for comparison with the absolute difference,
and a value used for determination of the presence or
absence of additional information. The value of the
threshold TH1 indicates "VL1". In the example of FIG.
22, the threshold TH1 is indicated by an abstract code
such as "VL1", but the value of the threshold TH1 is a
specific numerical value in practice.

[0157] The threshold identified by Threshold ID "TH2"
(namely, Threshold TH2) indicates a second threshold
whose target is "luminance". That is, the threshold TH2
indicates that the threshold TH2 is used for comparison
with the absolute difference. In this case, the threshold
TH2 indicates a value used for comparison with the ab-
solute difference, and a value used for determination of
the presence or absence of the additional information.
The value of the threshold TH2 indicates "VL2". In the
example of FIG. 22, the threshold TH2 is indicated by an
abstract code such as "VL2", but the value of the thresh-
old TH2 is a specific numerical value in practice.
[0158] Note that the threshold information storage unit
121Ais not limited to the above, and may store various
types of information depending on the purpose.
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[0159] The surgical information processing apparatus
100 discriminates a mask image and on-screen display
(OSD) information by using information stored in the
threshold information storage unit 121A. The surgical in-
formation processing apparatus 100 discriminates be-
tween a mask image and on-screen display (OSD) infor-
mation based on a comparison between a first threshold
and a summed value of the absolute differences of a
plurality of surgical images and a comparison between
asecond threshold and a summed value of the luminance
values of the plurality of surgical images.

[3-1-1. Conceptual diagram of functional configuration
example of surgical information processing system]

[0160] Next, a functional configuration of the surgical
information processing apparatus will be described with
reference to FIG. 23. FIG. 23 is a diagram illustrating an
example of a conceptual diagram of a functional config-
uration of the surgical information processing system.
Specifically, FIG. 23 is a diagram illustrating an example
of a functional block diagram of a superimposition region
detection unit corresponding to the second determination
unit 133. The functional block diagram of the surgical
information processing apparatus illustrated in FIG. 23
is different from the functional block diagram of the sur-
gical information processing apparatus illustrated in FIG.
11 in that the luminance integrated value and the two
thresholds are used and that a discrimination unit is pro-
vided. Hereinafter, description of the points similarto FIG.
11 will be omitted as appropriate.

[0161] The superimposition region detection unit (sec-
ond determination unit 133) includes a luminance inte-
grated value, a difference integration unit, and a discrim-
ination unit. The superimposition region detection unit
performs discrimination by the discrimination unit based
on the integration result obtained by the difference inte-
gration unit and the integration result by the luminance
integrated values. The discrimination unit generates in-
formation indicating a determination result. The super-
imposition region detection unit makes a determination
by the discrimination unit based on the integration result
obtained by the difference integration unit. The superim-
position region detection unit holds an image of a pre-
ceding frame for the input surgical moving image and
calculates a pixel absolute difference between the image
of the currentframe and the image of the preceding frame
to calculate the pixel absolute difference. The superim-
position region detection unit integrates the absolute dif-
ference in the time direction to calculate an integrated
value of difference. The superimposition region detection
unit integrates the luminance value of each image in the
time direction for the input surgical moving image to cal-
culate a luminance integrated value. The superimposi-
tion region detection unit performs threshold processing
on the integrated image.

[0162] Forexample, the superimposition region detec-
tion unit discriminates a region where the integrated val-
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ue of difference is lower than the first threshold and the
luminance integrated value is lower than the second
threshold as a mask. For example, the superimposition
region detection unit discriminates a region where the
integrated value of difference is lower than the first
threshold and the luminance integrated value is the sec-
ond threshold or more as OSD information. The discrim-
ination unit generates information indicating a determi-
nation result as to whether the information is a mask or
OSD information.

[3-1-2. Example of determination based on luminance]

[0163] The above-described discrimination example
will be described with reference to FIG. 24. FIG. 24 is a
diagram illustrating an example of discrimination be-
tween a mask and an OSD. Graph GR31 in FIG. 24 il-
lustrates a graph having a summed value of luminance
(integrated value of luminance) on the vertical axis and
having a summed valued of absolute differences (inte-
grated value of differences) on the horizontal axis. In this
manner, the surgical information processing apparatus
100 makes a determination on the additional information
by defining the summed value of the absolute differences
of the plurality of surgical images as the first axis and the
summed value of the luminance values of the plurality of
surgical images as the second axis. The surgical infor-
mation processing apparatus 100 discriminates between
amaskand OSD information by using anintegrated value
of difference integrated in a time direction for each pixel
and an integrated value for luminance integrated in the
time direction for each pixel.

[0164] Inthe example of FIG. 24, the surgical informa-
tion processing apparatus 100 determines a pixel PT1
plotted in a region smaller than the first threshold "VL1"
in the horizontal axis direction and smaller than the sec-
ond threshold "VL2" in the vertical axis direction, as a
mask. In addition, the surgical information processing ap-
paratus 100 determines a pixel PT2 plotted in a region
smaller than the first threshold "VL1" in the horizontal
axis direction and the second threshold "VL2" or more in
the vertical axis direction, as OSD information. The sur-
gical information processing apparatus 100 discrimi-
nates between a mask and OSD information by using
information regarding an absolute difference in a time
direction and information regarding a luminance value
(luminance) for each pixel. In this case, the surgical in-
formation processing apparatus 100 discriminates be-
tween the mask and the OSD information by using the
first threshold for the absolute difference and the second
threshold for the luminance. In this manner, the surgical
information processing apparatus 100 can appropriately
determine the additional information by discriminating
between the mask and the OSD information using two
thresholds.

[0165] With the above-described processing, the sur-
gical information processing apparatus 100 can appro-
priately discriminate additional information such as OSD
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information. Furthermore, the surgical information
processing apparatus 100 may determine a pixel having
an integrated value for difference being the first threshold
"VL1" or more as a pixel corresponding to a surgical im-
age. For example, in the example of FIG. 24, the surgical
information processing apparatus 100 may determine
that pixel plotted in a region being the first threshold "VL1"
or more in the horizontal axis direction is a pixel corre-
sponding to a surgical image. Note that, in a case where
the surgical information processing apparatus 100 does
not discriminate between the mask and the additional
information such as OSD information, as described
above, the mask may also be determined as additional
information. For example, the surgical information
processing apparatus 100 may determine whether addi-
tional information including a mask is attached.

[3-2. Other configuration examples]

[0166] The processes according to the above-de-
scribed embodiments and modifications may be per-
formed in various different forms (modifications) other
than the above-described embodiments and modifica-
tions. For example, an apparatus that performs image
processing (the surgical information processing appara-
tus 100 or the surgical information processing apparatus
100A) may be integrated with a device that displays an
image. Note that the above is an example, and the sur-
gical information processing system 1 may be imple-
mented by various configurations.

[3-3. Others]

[0167] Furthermore, among each process described
in the above embodiments, all or a part of the processes
described as being performed automatically can be man-
ually performed, or the processes described as being
performed manually can be performed automatically by
aknown method. In addition, the processing procedures,
specific names, and information including various data
and parameters illustrated in the above specifications or
drawings can be changed in any manner unless other-
wise specified. For example, various types of information
illustrated in each of the drawings are not limited to the
information illustrated.

[0168] In addition, each of the components of each of
the illustrated devices is provided as a functional and
conceptional illustration and thus does not necessarily
have to be physically configured as illustrated. That is,
the specific form of distribution/integration of each of de-
vices is not limited to those illustrated in the drawings,
and all or a part thereof may be functionally or physically
distributed or integrated into arbitrary units according to
various loads and use conditions.

[0169] Furthermore, the above-described embodi-
ments and modifications can be appropriately combined
within a range implementable without contradiction of
processes.



43

[0170] The effects described in the present specifica-
tion are merely examples, and thus, there may be other
effects, not limited to the exemplified effects.

[4. Effects according to present disclosure]

[0171] As described above, the surgical information
processing apparatus (the surgical information process-
ing apparatuses 100 and 100A in the embodiments) ac-
cording to the present disclosure includes the acquisition
unit (the acquisition unit 131 in the embodiments), the
determination unit (the second determination units 133
and 133A in the embodiments), and the processing unit
(the processing unit 134 in the embodiments). The ac-
quisition unit acquires a surgical image. The determina-
tion unit determines whether additional information is at-
tached to the surgical image acquired by the acquisition
unit. The processing unit performs the first image
processing when the determination unit has determined
that additional information is not attached, and does not
perform the firstimage processing when it is determined
that additional information is attached.

[0172] With this configuration, the surgical information
processing apparatus according to the present disclo-
sure determines whether additional information is at-
tached to the surgical image, performs the first image
processingin acase whereitis determined that additional
information is not attached, and performs the firstimage
processingin acase whereitis determined that additional
information is attached, making it possible to appropri-
ately perform image processing according to the surgical
image.

[0173] In addition, the acquisition unit acquires a sur-
gical image from a medical observation device. This en-
ables the surgical information processing apparatus to
appropriately perform image processing on the surgical
image acquired from the medical observation device.
[0174] Furthermore, in a case where it is determined
that the additional information is attached, the processing
unit performs second image processing different from
the firstimage processing. With this configuration, by per-
forming the firstimage processing on the image to which
additional information is not attached and performing the
second image processing on the image to which addi-
tional information is attached, the surgical information
processing apparatus can appropriately perform image
processing according to the surgical image.

[0175] Furthermore, the first image processing is im-
age processing targeted for an entire portion of the sur-
gical image. The second image processing includes im-
age processing of a type same as the type of the first
image processing, the processing being targeted for a
region of the surgical image other than the additional in-
formation region corresponding to the additional informa-
tion. With this configuration, by performing, on the image
to which additional information is attached, the image
processing of the type same as the type of the firstimage
processing, the processing being targeted for a region
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other than the additional information region correspond-
ing to the additional information, the surgical information
processing apparatus can appropriately perform image
processing according to the surgical image.

[0176] Furthermore, the second image processing in-
cludes image processing different from the first image
processing, the processing being targeted for the addi-
tional information region. With this configuration, by per-
forming, on the image to which additional information is
attached, the image processing of the type different from
the type of the firstimage processing, the image process-
ing being targeted for the additional information region,
the surgical information processing apparatus can ap-
propriately perform image processing according to the
surgical image.

[0177] The acquisition unitacquires metadata of a sur-
gical image. The determination unit determines whether
additional information is attached to the surgical image
based on the metadata acquired by the acquisition unit.
With this configuration, the surgical information process-
ing apparatus can appropriately determine whether ad-
ditional information is attached to the surgical image
based on the metadata of the surgical image, making it
possible to appropriately perform image processing ac-
cording to the surgical image.

[0178] Furthermore, the determination unit determines
whether additional information is attached to the surgical
image based on a result of the image analysis on the
surgical image. With this configuration, the surgical in-
formation processing apparatus can appropriately deter-
mine whether additional information is attached to the
surgical image based on the image analysis on the sur-
gical image, making it possible to appropriately perform
image processing according to the surgical image.
[0179] Furthermore, the acquisition unit acquires user
setting information indicating setting made by the user.
The determination unit determines whether additional in-
formation is attached to the surgical image based on the
user setting information acquired by the acquisition unit.
With this configuration, the surgical information process-
ing apparatus can appropriately determine whether ad-
ditional information is attached to the surgical image
based on the user setting information indicating the set-
ting made by the user, making it possible to appropriately
perform image processing according to the surgical im-
age.

[0180] Furthermore, the acquisition unit acquires con-
nected device information indicating a device connected
to the surgical information processing apparatus. The de-
termination unit determines whether additional informa-
tion is attached to the surgical image based on the con-
nected device information acquired by the acquisition
unit. With this configuration, the surgical information
processing apparatus can appropriately determine
whether additional information is attached to the surgical
image based on the connected device information indi-
cating the device connected to the surgical information
processing apparatus, making it possible to appropriately
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perform image processing according to the surgical im-
age.

[0181] The determination unit makes a determination
on a region of the additional information attached to the
surgical image. This enables the surgical information
processing apparatus to determine the region of the ad-
ditional information attached to the surgical image, mak-
ing it possible to appropriately perform image processing
according to the determined region.

[0182] Furthermore, the determination unit makes a
determination on a region of additional information that
is character information attached to the surgical image.
This enables the surgical information processing appa-
ratus to determine the region of the additional information
being character information attached to the surgical im-
age, making it possible to appropriately perform image
processing according to the determined region.

[0183] Furthermore, the first image processing in-
cludes at least one of zoom, camera shake correction,
rotation correction, or picture in picture (PinP). With this
configuration, by performing image processing including
at least one of zoom, camera shake correction, rotation
correction, or PinP on the image to which additional in-
formation is not attached, the surgical information
processing apparatus can appropriately perform image
processing according to the surgical image.

[0184] Furthermore, the acquisition unitacquires a plu-
rality of surgical images including the surgicalimage. The
determination unit determines whether additional infor-
mation is attached to the surgical image by comparing
the plurality of surgical images. With this configuration,
by comparing the plurality of surgical images, the surgical
information processing apparatus can appropriately de-
termine whether additional information is attached to the
surgical image. Therefore, the surgical information
processing apparatus can appropriately perform image
processing according to the surgical image based on the
determination result.

[0185] Furthermore, the determination unitdetermines
a portion in which the difference between the pixel values
of the plurality of surgical images does not exceed a
threshold as additional information. With this configura-
tion, the surgical information processing apparatus can
determine a portion in which the difference between the
pixel values of the plurality of surgical images does not
exceed the threshold as additional information. There-
fore, the surgical information processing apparatus can
appropriately perform image processing according to the
surgical image based on the determination result.
[0186] In addition, the determination unit makes a de-
termination by changing the threshold according to the
device that has captured the surgical image. With this
configuration, by performing determination while chang-
ing the threshold according to the device that has cap-
tured the surgical image, the surgical information
processing apparatus can appropriately determine
whether additional information is attached. Therefore,
the surgical information processing apparatus can ap-
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propriately perform image processing according to the
surgical image based on the determination result.
[0187] Furthermore, the acquisition unitacquires infor-
mation indicating a target region that displays additional
information corresponding to a device that has captured
a surgical image. The determination unit determines
whether additional information is attached to the surgical
image for the target region. With this configuration, by
determining whether additional information is attached
to the surgical image for the target region that displays
the additional information corresponding to the device
that has captured the surgical image, the surgical infor-
mation processing apparatus can appropriately deter-
mine whether additional information is attached to the
surgical image. Therefore, the surgical information
processing apparatus can appropriately perform image
processing according to the surgical image based on the
determination result.

[0188] Furthermore, when a plurality of surgical imag-
es including a special light image and an observation
light image are acquired, the determination unit deter-
mines whether additional information is attached by mak-
ing a comparison using the observation lightimage. With
this configuration, by determining whether additional in-
formation is attached using an observation light image,
out of the special light image and the observation light
image, the surgical information processing apparatus
can appropriately determine whether additional informa-
tion is attached to the surgical image. Therefore, the sur-
gical information processing apparatus can appropriately
perform image processing according to the surgical im-
age based on the determination result.

[0189] The acquisition unit also acquires a first thresh-
old that is a threshold for difference and a second thresh-
old that is a threshold for luminance. The determination
unit determines the additional information based on com-
parison between the first threshold and the summed val-
ue of the absolute differences of the plurality of surgical
images and comparison between the second threshold
and the summed value of the luminance values of the
plurality of surgical images. With this configuration, by
determining additional information using the first thresh-
old that is the threshold for the difference and the second
threshold that is the threshold for the luminance, the sur-
gical information processing apparatus can appropriately
determine the additional information attached to the sur-
gical image. Therefore, the surgical information process-
ing apparatus can appropriately perform image process-
ing according to the surgical image based on the deter-
mination result.

[5. Hardware configuration]

[0190] The information apparatus such as the surgical
information processing apparatuses 100 and 100A ac-
cording to the above-described embodiments and mod-
ifications are implemented by a computer 1000 having a
configuration as illustrated in FIG. 25, for example. FIG.
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25is a hardware configuration diagram illustrating an ex-
ample of the computer 1000 that implements the func-
tions of an information processing apparatus (computer)
such as the surgical information processing apparatuses
100 and 100A. Hereinafter, the surgical information
processing apparatus 100 according to the embodiment
will be described as an example. The computer 1000
includes a CPU 1100, RAM 1200, read only memory
(ROM) 1300, a hard disk drive (HDD) 1400, a communi-
cation interface 1500, and an input/outputinterface 1600.
Individual components of the computer 1000 are inter-
connected by a bus 1050.

[0191] The CPU 1100 operates based on a program
stored in the ROM 1300 or the HDD 1400 so as to control
each of components. For example, the CPU 1100 devel-
ops the program stored in the ROM 1300 or the HDD
1400 into the RAM 1200 and executes processes corre-
sponding to various programs.

[0192] The ROM 1300 stores a boot program such as
a basic input output system (BIOS) executed by the CPU
1100 when the computer 1000 starts up, a program de-
pendent on hardware of the computer 1000, or the like.
[0193] The HDD 1400 is a non-transitory computer-
readable recording medium that records a program ex-
ecuted by the CPU 1100, data used by the program, or
the like. Specifically, the HDD 1400 is a recording medi-
um that records an information processing program (sur-
gical information processing program, and the like) ac-
cording to the present disclosure, which is an example
of program data 1450.

[0194] The communication interface 1500 is an inter-
face for connecting the computer 1000 to an external
network 1550 (for example, the Internet). For example,
the CPU 1100 receives data from other devices or trans-
mits data generated by the CPU 1100 to other devices
via the communication interface 1500.

[0195] The input/output interface 1600 is an interface
for connecting between an input/output device 1650 and
the computer 1000. For example, the CPU 1100 receives
data from an input device such as a keyboard or a mouse
via the input/output interface 1600. In addition, the CPU
1100 transmits data to an output device such as adisplay,
aspeaker, or a printer via the input/output interface 1600.
Furthermore, the input/output interface 1600 may func-
tion as a media interface for reading a program or the
like recorded on predetermined recording medium (or
simply medium). Examples of the media include optical
recording media such as a digital versatile disc (DVD) or
a phase change rewritable disk (PD), a magneto-optical
recording medium such as a magneto-optical disk (MO),
a tape medium, a magnetic recording medium, or semi-
conductor memory.

[0196] For example, when the computer 1000 func-
tions as the surgical information processing apparatus
100 according to the embodiment, the CPU 1100 of the
computer 1000 executes the information processing pro-
gram loaded on the RAM 1200 so as to implement the
functions of the control unit 130 and the like. Furthermore,

EP 4 024 115 A1

15

20

25

30

35

40

45

50

25

48

the HDD 1400 stores the information processing program
according to the present disclosure or data in the storage
unit 120. While the CPU 1100 executes program data
1450 read from the HDD 1400, the CPU 1100 may ac-
quire these programs from another device via the exter-
nal network 1550, as another example.

[0197] Note that the present technology can also have
the following configurations.

(1) A surgical information processing apparatus
comprising:

an acquisition unit that acquires a surgical im-
age;

a determination unit that determines whether
additional information is attached to the surgical
image acquired by the acquisition unit; and

a processing unit that performs first image
processing when the determination unit has de-
termined that the additional information is not
attached, and does not perform the first image
processing when the determination unit has de-
termined that the additional information is at-
tached.

(2) The surgical information processing apparatus
according to (1),

wherein the acquisition unit
acquires the surgical image from a medical ob-
servation device.

(3) The surgical information processing apparatus
according to (1) or (2),

wherein, in a case where it is determined that
the additional information is attached, the
processing unit

performs second image processing different
from the first image processing.

(4) The surgical information processing apparatus
according to (3),

wherein the first image processing is

image processing targeted for an entire portion
of the surgical image, and

the second image processing includes

image processing of a same type as the first
image processing, the image processing being
targeted for a region in the surgical image other
than an additional information region corre-
sponding to the additional information.

(5) The surgical information processing apparatus
according to (4),

wherein the second image processing includes
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image processing of a type different from the
type of the first image processing, the image
processing being targeted for the additional in-
formation region.

(6) The surgical information processing apparatus
according to (4) or (5),

in which the second image processing includes
pixel filling processing targeted for the additional
information region.

(7) The surgical information processing apparatus
according to any one of (1) to (6),

wherein the acquisition unit

acquires metadata of the surgical image, and
the determination unit

determines whether the additional information
is attached to the surgical image based on the
metadata acquired by the acquisition unit.

(8) The surgical information processing apparatus
according to (7),

in which the acquisition unit

acquires the metadata including information re-
garding digital imaging and communications in
medicine (DICOM) of the surgical image.

(9) The surgical information processing apparatus
according to any one of (1) to (8),

wherein the determination unit

determines whether the additional information
is attached to the surgical image based on a
result of image analysis on the surgical image.

(10) The surgical information processing apparatus
according to (9),

in which the determination unit

determines whether the additional information
is attached to the surgical image based on a
result of the image analysis regarding a color of
the surgical image.

(11) The surgical information processing apparatus
according to (9) or (10),

in which the determination unit

determines whether the additional information
is attached to the surgical image based on a
resultoftheimage analysis of the surgicalimage
using machine learning.

(12) The surgical information processing apparatus
according to any one of (1) to (11),
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wherein the acquisition unit

acquires user setting information indicating set-
tings made by a user, and

the determination unit

determines whether the additional information
is attached to the surgical image based on the
user setting information acquired by the acqui-
sition unit.

(13) The surgical information processing apparatus
according to any one of (1) to (12),

wherein the acquisition unit

acquires connected device information indicat-
ing a device connected to the surgical informa-
tion processing apparatus, and

the determination unit

determines whether the additional information
is attached to the surgical image based on the
connected device information acquired by the
acquisition unit.

(14) The surgical information processing apparatus
according to any one of (1) to (13),

wherein the determination unit
determines a region of the additional information
attached to the surgical image.

(15) The surgical information processing apparatus
according to (14),

in which the determination unit

determines a region of the additional information
attached to the surgical image corresponding to
zoom processing.

(16) The surgical information processing apparatus
according to (14) or (15),

in which the determination unit

determines a region of the additional information
that is a frozen image to be attached to the sur-
gical image.

(17) The surgical information processing apparatus
according to any one of (14) to (16),

wherein the determination unit

determines a region of the additional information
being character information attached to the sur-
gical image.

(18) The surgical information processing apparatus
according to any one of (14) to (17),

in which the determination unit
determines a region of the additional information
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that is a frame to be attached to the surgical
image.

(19) The surgical information processing apparatus
according to any one of (14) to (18),

in which the determination unit

determines a region of the additional informa-
tion, the additional information having transpar-
ency and attached to the surgical image.

(20) The surgical information processing apparatus
according to any one of (1) to (19),

wherein the first image processing includes
at least one of zoom, camera shake correction,
rotation correction, or Picture in Picture (PinP).

(21) The surgical information processing apparatus
according to any one of (1) to (20),

wherein the acquisition unit

acquires a plurality of surgical images including
the surgical image, and

the determination unit

determines whether additional information is at-
tached to the surgical image by comparing the
plurality of surgical images.

(22) The surgical information processing apparatus
according to (21),

in which the determination unit

determines whether additional information is at-
tached to the surgical image based on compar-
ison of colors of the plurality of surgical images.

(23) The surgical information processing apparatus
according to (21) or (22),

wherein the determination unit

determines a portion in which a difference be-
tween pixel values of the plurality of surgical im-
ages does not exceed a threshold as additional
information.

(24) The surgical information processing apparatus
according to (23),

wherein the determination unit

makes a determination by changing the thresh-
old according to a device that has captured the
surgical image.

(25) The surgical information processing apparatus
according to any one of (21) to (24),

wherein the acquisition unit
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acquires information indicating a target region
that displays the additional information corre-
sponding to a device that has captured the sur-
gical image, and

the determination unit

determines whether additional information is at-
tached to the surgical image, the determination
being targeted for the target region.

(26) The surgical information processing apparatus
according to any one of (21) to (25),

wherein, in a case where the plurality of surgical
images including a special light image and an
observation light image are acquired, the deter-
mination unit

determines whether the additional information
is attached by making a comparison using the
observation light image.

(27) The surgical information processing apparatus
according to (26),

in which, in a case where the plurality of surgical
images including the special light image being
an infrared (IR) light image and the observation
light image being a visible light image are ac-
quired, the determination unit

determines whether the additional information
is attached by making a comparison using the
observation light image.

(28) The surgical information processing apparatus
according to any one of (21) to (27),

wherein the acquisition unit

acquires a first threshold being a threshold for
a difference and a second threshold being a
threshold for luminance, and

the determination unit

determines the additional information based on
a comparison between a summed value of ab-
solute differences of the plurality of surgical im-
ages and the first threshold and a comparison
between a summed value of luminance values
ofthe plurality of surgical images and the second
threshold.

(29) The surgical information processing apparatus
according to (28),

in which the determination unit

discriminates a mask image and OSD informa-
tion based on a comparison between a summed
value of absolute differences of the plurality of
surgical images and the first threshold and a
comparison between a summed value of lumi-
nance values of the plurality of surgical images
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and the second threshold.

(30) The surgical information processing apparatus
according to (28) or (29),

in which the determination unit

determines the additional information by defin-
ing the summed value of absolute differences
of the plurality of surgical images as a first axis
and the summed value of luminance values of
the plurality of surgical images as a second axis.

(31) A surgical information processing method com-
prising:

acquiring a surgical image;

determining whether additional information is at-
tached to the acquired surgical image; and
performing first image processing when it is de-
termined that the additional information is not
attached, and not performing the first image
processing when determined that the additional
information is attached.

(32) A surgical information processing program com-
prising:

acquiring a surgical image;

determining whether additional information is at-
tached to the acquired surgical image; and
performing first image processing when deter-
mined that the additional information is not at-
tached, and not performing the first image
processing when determined that the additional
information is attached.

Reference Signs List

[0198]

1 SURGICAL INFORMATION PROCESS-
ING SYSTEM

100, 100A  SURGICAL INFORMATION PROCESS-
ING APPARATUS

110 COMMUNICATION UNIT

120, 120A  STORAGE UNIT

121 THRESHOLD INFORMATION STOR-
AGE UNIT

122 PROCESSING CONDITION INFORMA-
TION STORAGE UNIT

123 ADDITIONAL HISTORY INFORMATION

STORAGE UNIT
130, 130A CONTROL UNIT

131 ACQUISITION UNIT

132 FIRST DETERMINATION UNIT
133, 133A  SECOND DETERMINATION UNIT
134 PROCESSING UNIT

135 NOTIFICATION UNIT
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136 TRANSMISSION UNIT

Claims

1. A surgical information processing apparatus com-
prising:

an acquisition unit that acquires a surgical im-
age;

a determination unit that determines whether
additional information is attached to the surgical
image acquired by the acquisition unit; and

a processing unit that performs first image
processing when the determination unit has de-
termined that the additional information is not
attached, and does not perform the first image
processing when the determination unit has de-
termined that the additional information is at-
tached.

2. The surgical information processing apparatus ac-
cording to claim 1,

wherein the acquisition unit
acquires the surgical image from a medical ob-
servation device.

3. The surgical information processing apparatus ac-
cording to claim 1,

wherein, in a case where it is determined that
the additional information is attached, the
processing unit

performs second image processing different
from the first image processing.

4. The surgical information processing apparatus ac-
cording to claim 3,

wherein the first image processing is

image processing targeted for an entire portion
of the surgical image, and

the second image processing includes

image processing of a same type as the first
image processing, the image processing being
targeted for a region in the surgical image other
than an additional information region corre-
sponding to the additional information.

5. The surgical information processing apparatus ac-
cording to claim 4,

wherein the second image processing includes
image processing of a type different from the
type of the first image processing, the image
processing being targeted for the additional in-
formation region.
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55

The surgical information processing apparatus ac-
cording to claim 1,

wherein the acquisition unit

acquires metadata of the surgical image, and
the determination unit

determines whether the additional information
is attached to the surgical image based on the
metadata acquired by the acquisition unit.

The surgical information processing apparatus ac-
cording to claim 1,

wherein the determination unit

determines whether the additional information
is attached to the surgical image based on a
result of image analysis on the surgical image.

The surgical information processing apparatus ac-
cording to claim 1,

wherein the acquisition unit

acquires user setting information indicating set-
tings made by a user, and

the determination unit

determines whether the additional information
is attached to the surgical image based on the
user setting information acquired by the acqui-
sition unit.

The surgical information processing apparatus ac-
cording to claim 1,

wherein the acquisition unit

acquires connected device information indicat-
ing a device connected to the surgical informa-
tion processing apparatus, and

the determination unit

determines whether the additional information
is attached to the surgical image based on the
connected device information acquired by the
acquisition unit.

The surgical information processing apparatus ac-
cording to claim 1,

wherein the determination unit
determines aregion of the additional information
attached to the surgical image.

The surgical information processing apparatus ac-
cording to claim 10,

wherein the determination unit

determines aregion of the additional information
being character information attached to the sur-
gical image.
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12.

13.

14.

15.

16.

17.

56

The surgical information processing apparatus ac-
cording to claim 1,

wherein the first image processing includes
at least one of zoom, camera shake correction,
rotation correction, or Picture in Picture (PinP).

The surgical information processing apparatus ac-
cording to claim 1,

wherein the acquisition unit

acquires a plurality of surgical images including
the surgical image, and

the determination unit

determines whether additional information is at-
tached to the surgical image by comparing the
plurality of surgical images.

The surgical information processing apparatus ac-
cording to claim 13,

wherein the determination unit

determines a portion in which a difference be-
tween pixel values of the plurality of surgical im-
ages does not exceed a threshold as additional
information.

The surgical information processing apparatus ac-
cording to claim 14,

wherein the determination unit

makes a determination by changing the thresh-
old according to a device that has captured the
surgical image.

The surgical information processing apparatus ac-
cording to claim 13,

wherein the acquisition unit

acquires information indicating a target region
that displays the additional information corre-
sponding to a device that has captured the sur-
gical image, and

the determination unit

determines whether additional information is at-
tached to the surgical image, the determination
being targeted for the target region.

The surgical information processing apparatus ac-
cording to claim 13,

wherein, in a case where the plurality of surgical
images including a special light image and an
observation light image are acquired, the deter-
mination unit

determines whether the additional information
is attached by making a comparison using the
observation light image.
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18. The surgical information processing apparatus ac-
cording to claim 13,

wherein the acquisition unit

acquires a first threshold being a threshold for %
a difference and a second threshold being a
threshold for luminance, and

the determination unit

determines the additional information based on

a comparison between a summed value of ab- 70
solute differences of the plurality of surgical im-
ages and the first threshold and a comparison
between a summed value of luminance values
ofthe plurality of surgical images and the second
threshold. 15

19. A surgical information processing method compris-
ing:

acquiring a surgical image; 20
determining whether additional information is at-
tached to the acquired surgical image; and
performing firstimage processing when it is de-
termined that the additional information is not
attached, and not performing the first image 25
processing when determined that the additional
information is attached.

20. A surgical information processing program compris-
ing: 30

acquiring a surgical image;

determining whether additional information is at-
tached to the acquired surgical image; and
performing first image processing when deter- 35
mined that the additional information is not at-
tached, and not performing the first image
processing when determined that the additional

information is attached.
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